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IDAHO

By Amber Moore, Steve Hines, Brad Brown, Marko
de Harm Marti, Christl Falen, Mirellle Chahine, Tisnna
Fife, Rick Nore i—Ull andJim ippoliio-USDA ARS

Comsllage & the predomnantcmopin ldaho wed for
recovering phospharus (P) that hee accumulated in so e
froam dalry manume applications, However, lithe & known
abnut how much P and other nuifients are being recov-
emrd under ldaho conditione . The cbpctive of the study
B o eatimate P removal by irgated &llage corn cullk
vated thmughow southem Hahs with variable sod teat P
concentrations, and o dentity effeck of inemesing sall
test P on iBsus P concenimbons and plant P uptaks.

. SPRING.

BY SILAGE CORN IN SOUTHERN

Fory-two different com silege felds n 2008 and
2000 wa e selecied thmughout southern ldahs foraol
and whole plant sampling st hareat. Soll wers ana-
Iyred for Deen P, plant tesue was messued for ioel P
co e m, and dry and wet yieks we e calkulated mEaed
on e ld welghts and drying of plant tes e,

The yesr did not appear bo have & s ignifizant eSset
on yeld, dry matier percent, Fconceniration in the
com plan tesue, or P upake, thes fore the esults fom
2008 and 2000 were combined for this dscumsion. A
amge dry yield, wet yield, and dry matier % ware simiar

locumentaverages for  continued onpage 4

MEASURING MANURE APPLICATION RATES ON THE
FARM

By Rick Noref—LI

MNutrent mamagemeant plans fme-
q ue nfly 5 pecfy vanable manue ap-
plicaton mies @=tesen fields.
Achieving these vafabie appicaton
rates B challknging ©ron&m and
commen: &l applicaton. On-farm pro-
cedums can be used b determine
ballpark appication eies and fo as-
s86s approphate ove Aappng of
speadel bads. A general decuss ion
of the commonly recommended pro-
cedums B povided below.

Tamp Wethod. For mardiecharge
s peeaders, the maximum manu e
application me typically occwers di-
rectly behind the manwe spreader.
The tarp method takes advantage of

tarm of known see am placed in the
field down mnge and the applcator
drives the s pmaderover the tarm
while applying manume.

Tarps ae weighed after & pplication
and e Bcakulbied by equstion
{expessed in tonsfaore). K applca-
thie Bct. To run the test, three b five tion mte B ous ide the panned

mnge, @ second setfof tarps is used
and the applcator varies g und
speed of decharge e from the
spreader, Thfough Fialand efmor,
the a pplicator finds the & ppmopriste
speed and dechamge rafe fo achieve
desied application mie.

The wp method has sevem| key
advaniages: 1) spplcaton rate can
e Eesied gt any Sme, 2) the psoce-
dume estimates maxim um appication
mte, 3)doss not require on-fam
scales o mess ume bad weighi, and
4) the pocess B suiebe for anysize
operation. Them are a few deadvan-
tmges s well inchding: 1) process B
fime conswming, 2) doas not

Continuwed on page 3




COPPER SEQUESTRATION
USING LOCAL WASTE PRODUCTS

By Jim [ppolito- USDA-ARS

Dairies utlze copper sulfate
(CuS0y) ot bathe o conirol hoof
infectione. Typical so luticns ae 5or
10% CGuS0y (pH ~8), equal to 12500
ar 25000 ppm Cu, mepectively.

W he nspant, hoof bath sclutions are
uzE lly disposed of in waste lagoo ne
and &ubsedueniy utilzed for imiga-
tion. Inthe Magc Valky, the practice
appeans o be causing sol Cu con-
centration 1o increases. The goal of
aur ressanch was b e local waste
products o sequesierCu from a

& |mu lated hool bath salution and bo
use wasle pemduck o adearh exces-
&lue Cu fram Cu-aflecisd salls.

We utileed lime waste and fly ash
froam the Amalgamaed Sugar Com-
pany, LLC (Twin Falk, ID) & dentify
Cusorplion maximum as & funcisn
af pH. In ripleats, solutions contain-
ingome gram of maenal and incmas-
ing C v concentations [0, 2500,
5000, 12500, 25000 ppm Cu) we s
shaken for cne month buffersd at
efiherpHE, 7, 8 or 8, Maerak
shaken af pH 6 adsorbed the g meat-
aaiamouwntof Cu, bl concantradom
upbo 250,00 ppim did Rol Maximse
all adeo rpiion sites. Thus, additional
solutions confining waste malenak
and Cuconce mrations of 75000 and
100000 ppm Cuwe ™ shaken brom
month at pHE, Resuls showed that
at pH B, ime waste and fly ash ad-
sofed & maximum of= 45000 and
28000 ppm ofCu, The e of lims
waste to sequeste rC u from spent
dairy CuSDs hoof athe appean o
ba a vieble option.

Becauwms ime wase adsorbed &

greater quantity of & u as compared
fo fiy ash, we investigated the ablity
of lime was te to sequeste rCu from
Cu-afiected solk . A sod from the
Logan Sol Seres (Typo Cakaguolt
pHE.O; CEC = ¥ meg'10ig; % lime
= 50%) which had receed 0, 250,
500, or 1000 ppm C u approximaie ly
one yeareaberwas ullized. Using a
completely mndomized design with
fouwr replicates, lime waste was ap-
plied at0, 05, 1, and 2% by we ight
(=0, 10, 20, and 40 tonsfacre), thor-
aughly inco nporabed, and allowed o
incubaie at 90% of ek capacity for 3
monthe, afterwhich 15 alfalfa

| Mo i gy 8 i L) sl Wi e
planted inesch pot Plans ware al
owed o grow for 2.5 mombe, and
the n wene hoooes bed a1 %" 8 bove the
a0 il urfacs, aven died st 80°C br
72 hours, ground, we ighed, and ana-
yzed for bial Cu contant, Solls wers
alr-dried, gound to pess & 179"
sicten, and then d e thyle nethe mne-
pentmaceic acid (DTPA; a measum
of plani-avalbbikty) eximcable Cu
was Memumnd, Soik we m abo sub-
mcied © o saquanial metal extrmec-
tion proced um which idenified Cu
associnted with a) sol uble s pecies,
cartonates, and calionexchange
sites, b) imnand manganese oxyhy-
doxides, c) ofganc mMatted and suk
fides, andd) medual phases. In-
craasing ol G uapplication mte da-
creased afala yeld, but increasing
lime waste applcation @i had no
eflecton improving alfalle yield, In-
creasing soil G uapplication ako n-
creased plam Cuconcentration,
while increasing ime applcaton @i

caused a decreass in pam Cuwcon-
centrabon. Increas ing soil Cu appl-
cation nceased DT PA eximctablk
Coucontent, while incressing lime
application rate did not affect eximct
ablke soil Cu content. Increasing Gu
application ra%e incressed Cu bound
inalzoil phases. Lime waste signifi-
canily affected Cu sssocisied with
mast soil metal phases, bt the
changes wemr not lasge enough o
he lpdecease soll Cu concentmtons
o b= low kevel that would affect ak
falfa gmwih and Cu accumulation
The use of lime was e 1o seq uesiar
Cu fram Cu-afiesbed sods, unle
fram salution, doss nal appear o b
a viable teatment paocess. R uks
of these stud ss will e publehed ina
pEer myieved [ourmal ater this year,

For mom inbimalon, anbal dm  ip-
ek, 208-433-8524, 0r
Frppelibiare | sl o

PP A 0 Lime Waste




Measyring Manure Application Rates on the Farm, continged from pg [

msasure swath width or matem, 3) must calibeate sach
& pamader, and 4) better callbration meull occur when
using muliple tarpe aleach speed seting.

EU.:'H'IWrd‘I:hnI‘d Dhis tafnios: A Mathod, W ih this
mathod, the applicaior s preads a full lbad of manume in
tha fisid, The width of ihe s wath and de mnce of & pread
B maas ufed. Applicalion B estimated by dividing the
waight of manum spread by ama of application, If appli-
calon mie b ouk de the planned mnge, the applcaior
apples asecond bed of mamm and vares geo und
spead ofdischafge faie fom the s peader. Through thal
and ermr, the applcaior finds the approprate s peed and
dechamge rale o achieve desied applcaton @mie.

The advantages of thie method incluede: 1) application
rate can be fested at amy time, 2) suitable forany s @e
ommion, and 3} easy o pedorm. Deadvaniages in-
clude: 1) requires sccuwrate estimate of bad weight, 2)
requires accuraie estimate of s pread width and dietance,
3) undemstimaies applicaion mie because it doss not
inchide ove fa papplcation, and 4 ) ime cons uming o
measure seveml bads.

Swath Widthand Distance: Tam Mathed. The obec-
thve of thie method & to measure the width of the swath
and determmine the detance bebwesn applications o opti
mize manume uniformity plus determineg a pplication me
from entire bad. Asenes of tarm am Bid outin the field
and the applcator drives over the center of the tarp pat-
tem. Maximum applicaton rate i deemined from the
tane n the cenier. The side Bps am weighed to deter-
minge the point whes side application is a pproximately
S50% of the maximum applicaton rate. O ptimal interval
batwean awaths (oncanter) B equal to fwo times the

50r% distance. Forexam ple, # the 500 point occums 7
feed from the centerof the application swalh, then the
naext swaih ehould oceuwr 14 feet fom the pevious swath
[de e measumed from center of swath),

The advanges of the method include: 1) & detects
uneven s peed patterms, and 2) detefmines o pHimum
ovaflapdistance which should increase application uni-
formity. Deadvaniages include, 1) tima cofeuming o
maas um detance taveled, weigh tarfs, and perform
cakculabons, and 2) accurate estimate of oad weight
facuifed,

Logds par figld B the quickest and ees est mathod for
estimating application, The evaluator needs thee
peces of mformation; numberof s preade r bads sppled
fo field. ama of fie ld, and svemge load weight. Ave Ege
application mie B calcueted by mulliphng the number
of bads times the ave mge load we ight and then dividing
by the number ofaces. The method has three paimary
deadvamages. Firt, applecation mte in not determined
untilthe pb & done. |te oo be o adjust the mte if s
above of below target rate. Second, the bads per field
method doss not messue a pplication varisbiling scmes
the field. Insome sRustions, avesge application rate
will b2 cormct bt there is 8 sevem| fold diffe rence in
application eie across the field. Cnop ye ldwill vary dra-
maiicaly acmes the field with this scenaric. Thind, loads
per field mquies a masomably accumle aveEge bad
wizig ht.

For mome informa tion. coniac Rick Noel at
208-529-83 T8, or monad@ wdaho.edi

B T

Figure 1. Common sheet layout pattern for a rear-
heater spreader.




Phasphorys Uptake By Silage Corn in Southern Tdahe continged from pg I

Ida ha. Yield (on a dry mater besk) was ot aflectsd by
inemeasing Oken P from 3 5 200 ppm.

Avemge Pooneentrmtion in the whale plant ties se at
harvestwas 0.21 %, with 39 of the 42 felds sampled
b twveen 0. 15 and 0 25 %. Increasing evels of Okan P
ini the sall fram 3 1o 200 ppm had no &g nifcantefect on
tesus P awver 20 ppm, themiors theme & |8t pote mal
for luzury P upls ke with higher Oken P (figus 1)

Tabde 1. Whole plant tissue analysis, yield, dry mat-
ter, and uptake for corn silage harvested from 21
flelds in 2008 and In 2002 throughowt Southern
ldaha with waryling fertillzer and manure application
histories. Soil test P varied from 3 to 300 ppm Ol-
san P,

Sid.
Daw

Mini-
i T

Bl o -
mum

Wariable

Yiedd (wetton

oere)

nT TO 15.7 47.2

Wield (dry ton/
ac )

1z 26 82 174

o dry matter 338 a4 238 54.5

Tesue P {ppm) 2078 61 1163 06T

P uptais (1
ot )

437 1.7 7.0 TE.3

Based onourfindings, fappeans that the com tie-
sue % P value used inall nignent managament plans
de fived fiom the Ida o OnePlan June 2007 will likely
undemeiimate P removal by com silage, Lsing updated
values based on our findings, these prodices will b
able fo sccount for more P removal from oo m silage,
and themfore appdy moe man we o the ir fields.

However, pmducens who have nuinent manage-
ment plans that wene written before June 2007 we e
grandfathemd inwith P uptake besed ona tes ve P of

0.2 % As only 3 ofthe 42 felds meesued atorabowe
0.3 % tesue P, podusem wing thies estimats far P

s mva | are most like ly oveestimating P uptake by sorn
&llage , over-applying manue, and the refor increas ing
Olean P concenimtons. Poducens with o der nutrient
management plamne should e the 021 % valee Br
meus P supponad by the sudy, or actual valuss mess-
ured fram the hanesied com chop, when estimating P
mmoval by silage com. Silags com P removal esi-
maes tha! am moe sccumbes should Bed B bter balk
ance betesen manuvm P, appled P, andcop P -
maval. This will help & svold fufhe re nne hineat of
southern ldaho soiks,

For more nbmabon, mn@ct Amber Moore af
2B FIE-362, or ambe il uidaho o u

Figure 1. Whole plant tissue P analysls related to
Olsan P for corn allage harvested from 21 locatlons
in 2008 and 21 locations In 2009 throughout south=-

ern |daho.

Wik plant taus P [ppm)
B o =
8 F o B

“Silage corn P removal estimates that are more accurate
should lead to better balance between manure P
applied F, and crop P removal.”




LIMITATIONS OF UREA AS A NITROGEN SOURCE

By Brad Brown

Ls=a's high N analys s and easy
handling hawe made &the most
populardry Meouse forsouthem
Ida ho. Ot mliance on uea n-
creased with 511, and the lms of
ammonium nitete from the markei-
place.

While urea hss much o ecom-
mend itas adny Nsoure, it has iis
limitations. Theme s poential for loss
of ammania N from urea applied a5 a
top-deas o sole, pariculady f sub-
s uent minfall is sufficent o de-
solve urea but not & nough o mowve it
beyond the sudsce and into the sod.
Anumberof factors affect ammonia
loas including soll sudace pH, clay
conient, oganic mater, &mperatu s,
and goll maetee o name a few. A
Mamana publication, “Management
of Urea Fenilzer o Minimiz Vol
zation” Montana State Llnbe m ity

Extension Bulletin EB1T 3 covers
manyofthe principes involved with
ammon ia voletikzeton from ues.
The publcation & @vaiate online for
downbading at hitp:f

miE ue xie ne ion .oag/pu B icatio ns
AgandMatue IResoues!
EBD 173 jpdf.

In addition to voEtile smmonia M
oeses, ammonia toxicity B another
limitation relative to otherdry N
sources. Uma placed too ches fo
seed can both delay and sduce
emengence. Lrea loxicity o sesd B
well known when it B banded with
seed. Less known ame the affects of
bmadcast UNea 0N Crop emamants
Bmadcaat urea at low o mode rate M
rates has litle effect on emenging
crope. Al higher refes, uea can
cawee significant mductons n plant
populat s .

FPAGE &

A sfudyatthe Parma R4 ECen
fe rwas conduced for thee years to
compae fall boadeastapplied usa
w ith cther dry fertilze s for o nions
planted the bllowing sprng. Uea
was broadcast ot rees of %00 and
200 |k umea MA n md Novembsr
and shalowly incorpoeed |t prior
to the forming of beds. Onions were
planted the bliowing Manch. Figume 1
shows the pooronion stands in the
rectangular piot area resulling from
the excessive 200 |b urea M rate ap-
plied four monthe earier. Significa
reduciion in stand resulied in wo of
the three yeams of the sudy. Of
cowse yielkds weme also mduced
when atands wes mduced s moch
as ahown in the peiure. Sinds
wem affecied by urea N rates as low
as 100 b uresa M per acre undar
theas conditibne. Slow relesse wes

ddnet continued on page 6

Figure 1. Onien stand from fall applied urea at 200 Ik M acre




Limitations of Urea asa Ni nSoirce, &
always fully mitigate the efiects of uea atthe higheat M
rate, bt they we e safer.

The msuits cawght even the meearchers bysur
prise. With the uea appled four months earfier, we did
mot anticipate the siriking efiects of the high urea M
rates on ononetands. Dry and neary fromen soile n
mid Move mcer precluded diry urea disso lution and con-
version fo ammonia. Lite come sionof uea in frozen
g0l occumed over winter. Waming soik in March
provided tempemues that allwed the enzymaic con-
versionof wea o ammona. Ammaonia relesss from
urea incresses sol solution ammanium-N conce ntra-
tione. Linder higher tempe etues, micmobal nitrfieaton
convere the ammonivm in sol Wion to nitete-M which &
kess phytoioxic to sesd. However, in cold soile, as in
Mamh, the nitrfication pocess B slower than the con-
versionof wea o ammana and &ammon s conce nte-
tione incresss o the point of affecting gemm inating

EEEds.

FPAGE &

hued fr 5

Shaliow inconpo ration of uea B not Whcommon pRoF
o fall mdding. Soik in the s uface tewo fo threes inches
cool more @ pdly than dee persoie inthe fall and ame
likely to be dryer, bofh conditions can s low uea hy
dmlysie. Shalow incorm mtion ako concentraes the
fartiizar M in #he seed pining depth. Earlierordesper
incorpomtion of fall appled uma wo uld Ikely have had
Ess influence ononion seed germinaton and emer-
gance. However, fall applied uea M evenwhen i
does mot affect onion stand has ot een & effecte
a3 spring & de-dmssad N bronione. Adebyed onion
planting may ako hawe avoided the effects of urea on
final plant popu lstons.

Az inowr siudy, the affects of late fllshallowly ine
oo rporated urea M may not cccur every year, depend-
ingonconditions. Lkeacan e an effective N Erilzer
foronione but high one-time boadeast M rales can ba
i e i
For mome nformabon, conbct Bed Brown al 208 F22
6701, or badhil wdaho.edu.

@ Questions from the field

Will constant imigation acid ify our alkaline Idaho soils?

The additionof waler o arnd, akaline 2oils can lower soil pH by
accekraling the follbwing acdifying process: 1) Leaching of salts
(cakium magnesium, potassium, and sodium), 2) Plant uptake of salts,
3) Decomposition of organic matter, 4) Mineraliza tion of oganic nirogen,
and 5) Oxidation of sulfur, In KMaho, leac hing of salls has the greatest im-
pact on bwering soil pH, Faclors that confribute to deep pecolation in-
clude despsandy soils, furmw irmgation, and poor irgaton marsgemes nt

(overirgaling, poartiming, poor distributio n eie. ).

Whilz the processes lsted above are going on to some degres in all imgated TNelds, alkalinizing

processes uwsually prevent soil pH from decreasing to any sgnificant degee. These processes include
1) Upward movement of soil waler thmug h evapomation and tarspiation, 2) Conlinuous relkease of salks
from soil minerak (including free lime), and 3) Addition of salts from Frigation water, fertilzes, and ma-
nume applicatiors.

30, o firally answer this questio ndirectly, f you have a dee psandy soil, high ates of percok-
tion, litle free §me, heavy sulfurinputs, and minimal salt inputs, youcould pote nlially see your soiks
acd ify over the long-term. Az the majprity of irigated fields in ldaho do not meet these qualiications,
miost growers will ot see any changes insol pH e biled to irmgationover the bng-term.




NITROGEN AND PHOSPHORUS FERTILIZER
PLACEMENT IN CORN PRODUCTION

By David Tarkalson and Dave Bjomeberg

The use af sirp tilsge and ather conservation tillage
proctices om used b consere soll and aol water thraugh
resid i manage ment and reduce tillbge cosls In many
amas of the Com Bell However, inthe Paciiic Mo hwest
these il lsge practices am sas common Strip tillags &
besca mil fig mofe common n e sugar besd indusiry in
southern ldaho, and due fo the high dairy cow popula-
tioms, corn poducton B increasing, The dual uss afstrp
tillage fior s ugar beet snd com production will lkely cone
tinue b develop, incmasing the nesd for atrp til lage beat
management pacices in he mgion.

Sthp ldage s a pactice that creates a msdus free
and tilled zomm, appoximately 8 o 15 inches wide and &
to 8 inches deap. The mmaining portion of the field & not
tilled and the medee fiom the peviols crop mmains on
the soll surisce, Siriplillage allows fordeep banding of
feriizem via a shank o a depth of at et 6 inclhes.
Commreom of common ferilzer place ment stfeteges
with sifnpiillage needs to be compated o common con=
ventional tilege ferflzer pace ment prectices n ordar o
assess owverall diffefences between the systems. Many
stiudies have olmerved mixed resu s when eval uating
fie ile r place ment incom production, Most studies,
though, hawe shown that starer ferilzer placed in & band
naar the seed can banefit eady oo m growth. However,
inceases incomg@Ein yields are ees commen. Low in-
tisil sodl st phos phorus concentrations ame the most com-
mon conditions m which comgmin yelds ncreased s a
resultof sarer & rlzer applications.

In thie stedy, we evalusted the efiects of common and
ogical nirmgen and phos photus placements with stip
tillage and conventonal tillege ongmin yield on foursies

during 2007 and 2009 at the USDA-ARS Nonhwes 1 Irmga-
tisn & Solle Research Labomtony ai Kimberly, 10, During
ench wwar, o beation f@oded and mon-enoded solls)
wame uliized in the study, Band placement of fertizer
with atrip tillage incmased com g min yield By 12.5% (11
bulacre) and 25.67% (26 bu'scre) on the emded bealom
ol i ed 1o beadesst nivogen and phosphorns and 2x2
nitrogen (2 inches fo the side and below seed with
planter) under conve niional tilsge in 2007 and 2009, re-
speciively. The gmin yields for all treaiments and wamn
ranged from 88 © 125 bulac m on the emded s fes, Them
wam no differences ingmin yeds btwesn al fertilizabon
practces on the non-emded bcations during both vears
ofthe study (svemge gran yaelds vwem 100 and 124 b/
ac in 2007 and 2000, mspectively). The |nomos ed
gmin yelds on the ercded afeas like ly res ulted from beb
ter utization of phos phorus by the plant due %o concen-
tmied placemant in a band below the seed and notdue o
difiemnce intillage prectce. The ended amas of the
study had fee ime content that was on ave mge fwo
times greater thanon ihe non-eroded areas (20,3 ve,
10.2% free lima). The band applicaton of the phos phous
likely mduced the “te up of plant avaibbl phosphofus
withcakium. The diffesnces infree lime conbant be-
twean sies maulted from the e ms ion of topsoil on the fop
and of the fields. exposing the cakamous s ubsol assock
ated with many scik inthe egion. Reduced costs of sfrip
tillage with associsted band place me nt of fertleer could
increase the economic prod uctivity of many aces of

& mded’ low e rtility Bnd in the Pacific Nofthwest used for
cofm grain psoduction.

For mone informa fon. conda of David Tarkalon sf 208-423
-6503. or dawvid s ks boni@ s m. iada.gov.
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