NUTRIENT BEST MANAGEMENT PRACTICES -
ASSESSING ADOPTION BY COLORADO PRODUCERS

By Troy Bauder, Catherine MM, Keake, and Erk W ardls —
Colorsdo Stale Unhersfy

akerqualty impairments from MNEmsgen (M) and

Phosphorus (P) have been welkdecumenied
amnd massamhad in many emienments and cropping
aynbems. T s, 808 Normous & mo unt of meaesnsh and
outmac b has been devoted to mducing off-field bas and
tram porof hese mitme s, The stete of Cobmmdo is no
axcapiion in regands o polential and curmnt mutne m
impaimeant of water mecumes from agrcutml soures,
To miigate these impacts. Colorado Sate Uinkvers ity
Extension (25 UE) akong with agency and ndustry par-
nefs has promoted nuirent bes { management pactces

[BMPs ) though appied meeach, demonsitEtion and
outmach, paiculbrly in ifFigated oo p poduction, lnan
effort to undemtand cument adopdon of nutnent BlkdPs
by Colomdo agnculivel poduces, CSUE conducks pe-
rodic sssessments of tends and costs of nutrient man-
agement racices. As follows B & s ummary of method-
ology and resulis from a 2011 & wdy,

The 2011 BMP assesament conelsied of a mall-
bk s urvey thal querisd 2000 imgating agneultural pro-
ducam about BMP adoption rafes and costs for the 2010
growing season and calendar wear, The & uney was pliot
teswd with 18 produce m, extension specialsts, agency
personne |, and univers ity faculy dunng deve lopmeant

contnymg’ o pagw

IRRIGATION PRACTICE AFFECTS
SOIL PHOSPHORUS AVAILABILITY

By Jim ippaliio and Dave Blormeberg,
LUrS0A — ARS-Kimberly, fdaho

afer fiowing in imgaton fur

s detaches and trans-
pofe soil paiticles and & ubseq ety
nuirients such as phosphonis (P).
Converting from fumow o s prinkler
irngation, inceases imgaton effi
clency, saves lBbor, can increase
crop yeld, and mdeces the re kol
& bon and ofkie P i meport, Re-
search was compleied anesal P dy=-
namics infumw vefs s sprinkier

Frigated soik from four pared-fields
{l.e. four individual pducers ) in
south-ca nral ldaho. Suface solk (0-
2 inches ) we e obtained from all
falds in September following barky
ha e . I Furees | g e d fields,
a0l wa e colbciad fam 1he Turfmw,
tha & hou kder, of plant ng bed at ak-
that the top (nflowend) of ottom of
tha field. Insprinkler imgaed fields,
soik weme coliecied from ether the
opor wtomofthe field (e, whae
furrow irrigation hieforically ueed o

teginand end). All soilk were ana-
zed for Oeenextractable P. No
ciffese nces exipted between in-field
bealomn (g.g. bpyve. bitem of fiekd
o bl s o bk 1 o Bt i ).
Howevar, furrow Frigated solls eon-
tained 38 mafs per millon jon aved-
age) of plant-availk be P as com-
med to 20 pafs pad milion Ukde
sprink lar imgaion [ Figums 1), Thasa
msuts ae imponiant es greater than
2 pars per million exractable P can

e consired 88 o swinwed on page &

“WERA-103 i he Wes B ExfensionBaum tion Regien Actvibes Nulen! Mana gement and Waler Qualy commifies, oom-
| posed of mpesanitves from land-grant uniersiles, public sgendes, and prival indlBlry.
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Nutrient Best Maragement Practices, continged from poge |

Sumey quesiomn focused on detarmining which BMPs
jprod uoa i Wem using o datemine their nurient mis,
form, timing and placemant In  addition, practices that
are ganerally femed "pecs ion agricul tus” wems o ue ned
fo better understand how peoducers ame incorporating this
ne'w technolegy into their nutrent management Poducens
we e sko s ked about nuirent management practces
that reduce off-field nuinent trenspo i, record kee png and
coal of BMP Implemeniation.

The survey sampls was drewn fom farm operaions
utilizing 100 scms of more of Erigated lend for prod uction
The Mabonal Agrouluml Satetcs Servce (MASS) simie
fmd the sample of Colbmdo imgators by county, Producer
dentities wem anonymous to meeathens at all times, &
BUrvEYs 'we e malked directly to producess by MASS. In

ordsrio emume o sucoessful meponee @is, Widely moog-
nized & ufey design mathodobgee were fol owed, Surs
vays wam intially mailed in Februany 2011, and Bierin
March to those who did not e pond to the fimt mailing,
Prod uce m who did not complete and rtum the second
mailing we e contacted by the MASS call center fo in-
CESEs fBEponsse rale.

The finalove sl ms poree rate was 44.8 percant. To
contmolfor the divemsity of cropping practces in Colomda,
B UNvEry NesponEEs we e goupsd inb &k geagmphic -
glons besed upon county. T his g onalzstion a ko allows
forcompareon b egonal data presenied in prewvious Calk
ofado suneys conducied in 1997 and 2002, A faw hig h-
Iights of the surey are povided in the following takle and
figure.

Table 1, Percent age of respondents incorporating selected nutrient management practices.
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Among the sampled poduces , catain BMPs, such
& soil testing in the E, Plans and 3. Plate regom
showed very high ado fion rales (Tabe 1). Results indi-
cate that the bssic BMP B well accepted by irngating pro-
ducers in these amas to help determne the cormect
amount and type of nutnent required o achieve high crop
yelds. In contmst, plant tesue testing & adoped at a ow-
&r rate acmss all regione &nce the practes k= typisally lim-
fad b carmin higher value erops. Recomr kesping, whieh

B mouined toqualify insome LSDA cost sharing pro-
grams, has been adopled at a rate of less than 50 pacent
infourofsixfegom. However, this & stilla higher mie
than e ported in 8 previo us s urvey. The percent of poduc-
&rs Wweing paid cmopcons ukans fo determine & rikzes rates
& highest inameas of higher value crops and where cop
cons ulante are actively seeking clients.

Figuse one s hows expemnes the espondsnts mepot-
&d forcosls o manage nuedent during the 2010 eroppng

Cemtied on page




Mytrient Best Marnogement Practices, continged from page 2

se@mon. These ncluded nuirent
management BWMPs and other prac-
tices such as conservation tilage,
filier stripa, cover crops and other
practices that prevent nuirent kbeses
fromm fields. Thess costs varled
among mgiom simiar o e ms
sean with BMP adoption, with the
excepion aing the Arkansas Valley,
It s imporant o pointout that many
of these costs ko have benefits,
such as impmved yield or reduced
ferilzer ex perees, but athers do not
hawve netreturn for the producer. In
Mmany cases, easl-sharing pregrams
fromm the LIS DA Matursl Resoumes
Consafvaton Serice and other pro-
grarms can help poducers with these
ex@mes and improve adopion.

A key maul fom thie survey B
that nutrent BMPs adoption and ex-

&2 5.00

s20.00

penditures on BMPs varies widely by
region of the staie. These differences
ameexpecied & Colbedo's imgaed
famming reg lons are diverse in teme
of cropand Ivestock aystems utk
lized, Frigation syste ms and water

a0 uroes, nuiren type and amount
appled, inpulcosts and e fage ment
styles. Additionally, crop lBndscapes
vary from high afitude mourain hay
meadows o nemnsive vegelatle ow
crops in some rver valeys. Ingen-
aral, nutrient BMP adoption B highest
within the regions whes Brilizer and
manune nutrems sne ollzed mos
and ino e with higher valus cmops.

Summary

S prple me mMa | nutrie nts, particu
By Nand P am critical components
of highy prcducive, profitable imgat-

ed ag nculure and fo meet the food
niske requirements of an inceas ing
global populsion Thie sudy found
that most of the Colbmdo produce s
who mesponded 1o GUr BUMNVEY &

T e e ring some Bve | of nuirent
manage menl practices b enhance
nutnem e effcencyand pmvent
bsses from ifigated fields. The
BMPs with highes rates of adogtion
fend to be those with lwercosts or
are cost neutsl o the poducar,
whiles othe s may require incentive
prograime o schieve higher leve b of
adoption. Utimately, the decionan
whather 1o implement a BMP or sulte
of BMPs canoanly ba made ai the
Ibcal watefs led scale, ncof poiating
bcal knowledge of feld conditons
and croppng 8yshe ms,
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Figure 1. Avemgs annuslexpendiues on nulrisnl mansgemant poeslices
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A NEW PACIFIC NORTHWEST EXTENSION PUBLICATION:
ESTIMATING PLANT-AVAILABLE NITROGEN

By Nick 0. Andrews and Dan M Suill
wan — Oregon State Uiniversity

& have been workng wih

vagta bl farme m in ihe
Wilamate Vally o find ways o esfk
mate plant-avaibbe nimis-N (PAN)
relessed by covercmm, and under-
stand the e btive coss ofcover
crops and organic fertiizes. The
new Extension publicaton | PRW
635, scheduled forOct 2312 anline
relesse by OSU, WS and Uef |
Extension) highbght mcent
Wilamete Valey mesanch and foo-
tums a worksheat 1o ass st in fine-
tuning covercrop Mcordis, Ourest
mates forcovercop PAN wes vali
dated in the contexiof wintercover
crops grown prior o s wmmer m xed
vegelabk crops. Inthie cmopping =ys-
tem, the cover crops as typically
aeaded in Seplemberand kiled snd
inse rpo rmbed By tilsge the fo libwing
April, In feld rak, we found that
PAMN mlease by the cover crop oc-
cufmed rapidly (by mid-June ) and was
linearly miaied o the %N in the
above-ground cover oo p biomass,

Resesarch to validate a prediction
equation for PAN in the Willameite
Valley (OR)

We conducted laboratony Incu-
batom o measure the amount of
PAMN mleased from different cowver
chop res idues, About 50 cover clop
samplkes wemr collected each s phing
{ 2008-10) from fie ld po in the
Wilamete Valley, and then chopped
and mixed with moetsall. PAM ac-
cumulatisn wee measued aferd
and 10 wes ks of incubation at T2°F.

FROM COVER CROPS

Incubstions showed that PAN was
lingady related o cover cmop ioial
M%, @& had bean reported by Vigil
and Kiezsal (1991) in Kansas. Thair
masanh included a prediction equs-
tion mlating cover crop olal N to
PAM ["Cak uator” ne in Figus 1),
Wae inco porated the Kamas mgms-
sion equation ("Cakulator” line in
Figure 1) imo cur soffes e (OS5
Calculator; Andews efal. 2010)
that wes deve bped o famens that

UsE Orga nic amend me ms.,

Field studies have confirmed
thatwe rach the Caelculaior-
estimaied PAN al about @ wee ks
folksw ing mid-April cover cmop incor-
portion, Oursystem b predicting
PAMN has not been axbte s e ly bost-
od across the PRMW, 5o we reco me
mand caution whe nextaE miatng i
io other cropping sysems or b -
gions desimibr to westermn O m=gon.

irhiogeg’ o0 poge 3
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Figure 1. Prdcwd PAN reipass fiomoovercops. s rucions: (1)
Find 1he ol N amals b of your covercop, ming alther the op 76 M)
af basam (b Min) =-axe (Bing acommene il Bbsmiery analyes )
(2} FAN meas prediciions anre made on the y-ads. Fous- and 1W0-
wesk prediciion waie ssliraled by Ineubabion of cover c o s s
In moktesll at TZ'F. "Cakbulsior FPAN® predicilions ane aslimated by
the QS Organi Fedilizer and Cover C mpCalkbulaior




A FHaci i A
continge d from page 4

Site-specific method for estimat-
ing PAM

The primary advantage of ths
appmach B mpsoved acourscy of
covercrop M credis”, especally for
mixed cereallegume cover crops.
Oiur ecommendad field sampling
method (PR 838) B aimiar to
mathods used 1o harest and deter-
mine M uptake for forages, Follage &
coliscied from a known ama and wat
waight & determined. C op M uptake
B calkulbied U ing meas ue me nts of
dry matier % and M from e snaly-
sis ofa subsample. The Exdaneion
publication (PMNW 838; Sullivan and
Andrews 3012) ncludes sampling
instructions and & ste p by &lep wo k-
shestto eslimate bomass, cop b
U pta ke, and PAMN fram field samples,

When to kill cover crops to get
maximum PAN benaflt?

‘We hawe abo deve bped gen-
eml guidance for use with growes
that do not want to colect cover crop
samplks o detemine PAN (Figuwe
2}, Ganea | guidelines: 1) To maxim-
izm PAN, kil cemal cover crops aary,
Bt wait wrtil bud stage to Kill -
umes. 2)Acover crop with at e
25% legume can b alowed fo gow
umtl early May (oot stage for cereal)
withow danger of M immobilzation
(negatve PAN). 3) Sseding Bgume
and carsal mixes ietesd of & solo
camal crop allows geater flexibity
in timing of caver erap inca rparation
witho i the co neegue ntes of Nega-
thee PAM,

Integrating cover crop PAN estl-
mates nte an overall M budget
Co mplementary sofrear (25U
Cakulbior Andews et al, 2010} E
an Excel s preads heet that coniaine

the s ame cowe rcmp equation ex-
plained henre (Figure 1) plus other
features. The Cakulaiorcan be
used o compans & range ol PAN
SOUMES (MAnU B, oo mpost, cover
crope) interme of cost ped unit
PAMN, The CakwWator can ako be
wsad o evaluate nuthent balnce
(NP K} cutcomes of s uppling M
from cover oo E, manmn e, of com-
post.

For More Information:

Andrevws W, D. Sulllan, J. Julsn snd
K. Pool 2010 Omganc Ferblizerand
CoverC opCalulior, Onling &1 kgl
amallama oegoraial edukak uaicr,

Sullkan D. M. and M. O Andrews (in
pomss ). Extimeling plant-aval lshla nitie-
gEn e Eas s Irom aovara o, PFRW
Extarion Publieation 636

VigiL M. F.and D, E. Kiesal [1881)
Equations for Estimaling the Amount of
bt resge n M ine miized from C op Reak
dues. Soll Scence Soc ety of Amencs
Jounmal, 55:T5T-T81.

Arikn owl ety smenis;

This work was Tirancially s uppored by
Oiregon Tilth, |ne. and Wes e Susiain-
abls Agicubuie Resaaie hand Educs-
.

PAN from cover crop plowdown (lbfac)

100

growih

bud

Figure 2. Effect of kil date on typical plant-avaliabis N (PAN) e lbame Trom

camal Bgume, or miced s innds . Basad oncompliation of fiekd data from
Wikamete Valey covercmpirak. D. Sullhan,
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PARTNERSHIP WITH UNIVERSITY OF IDAHO PARMA CENTER
AND THE J.R.SIMPLOT COMPANY

By Tery A, Tindall and Galen Mosse — J. R Simplot
Company

et Uy v mabty af ldeho has develo ped over the post

100 yeam and mone a senes of Ressarch and Ex-
temion Education Centem that bous on field fesearch
of imgated cfop land through-out ldaho. Parmma wes
estable hed n 1925 with the folbwing goak: “from the
need for mseamch and exterson efiors to susainand
improwve #he preductivity of the crops ingrown in SW
ldatfio®. The Parma research station includes 200 aces
and houses Univemns ity Faculy offices as wellas fam
gmund where Intense eseare h B conductsd fBrased,
polaises, anom, com, cemak, hom and other lbeal

crops.

“Pama & aspacal facilty due to, among other reasons,
B s ocation n the heart of the Teesu e Valley region.
Thi location serves & wnique fole in that we ae the only
one in ldaho working many of the high value crops
gmwn in what B known as the Treasure Valey megions
of Soullwestern ldaho and eastem Oregon® says
Thomion, “For examgle, we conduct research on cmo e
like alfalfa sesd, swestcom ssed, hopa, mint, onlone,
polaioes , appls, s ugar beets and table grapes 1o name
a mw,”

Whatset Parma apart from the other &nd-gtam
Unwemity mesachceniens & ako the cose miatonship
with the J.R. SimplotCompany, which & the 5 ranked
LS. fertilizr s taileroui of the top 100 for Morh Amerk

- | i baca wed in the cemer in 2008
et s g pessr ot ST o ecerer e e
scignce & Dr. Mke Thomion. Dr. Thomion indicstes that .
|

Irrigation Practice Affects Soil Phasphorus Availability, comfinyed from page 1

the pointwhem soil P is consdemd to change from ow
to madium in terms of soil concentmtion and so il Beiing
These findings suggest that P use effcency may pole n-
tialy be greater under s prinklar ve mus fumow irigation.
Scentets at the LSDA-ARS n Kimbedy ldaho am cur-

Olsen-Extractable P vs lmigation Type

0

fenily poforming meeash to helpanswer this question,
Mexi, these so ik we m then analyzed vsing & se-
quential extraction technigus fo ide mify diffe et soll P
pook. Hwas found that soils wnder furow imgation con-
i@ ined greater concent@tions of inoganic P inseve El
difierent soll peolks, including P assoc Gted
with amorphous iron-oxides. Thie suggess

P 0,001

Oz on-cxtractable P {mg kg ')
= = g

=
a

Fuiizws

Aorlidlug
lerigation Typee

that with furmw imgaton, P forms thatae
mone sEble unders prinkier frigation afe not
stable under furrow IFigation, [nfact, # ap-
peam that furmow iFigation promotes shori-
bafrm changes in soil oxidation fed uction pao-
cessen [due o satumied sol conditions )
which appean fo mkeass P o the emviron-
ment mome meadily han under s prinkler iriga-
tion. This relesse of P under fumow irngation
likely cavsed the cbeerved increase inQBen-
exiractsble P oomant. Besldes mdue ing
ofls e sedme nt ranspo n, ove mall find inge
frarm this project further s uppon the vano
oo why producen should (f possible )
cofmert from fumow o s prinkier irfigation,

For momre nformation, contad Jm ippalib, 208-
4 Z3-6524, or jm ippolibilare wde gov

F igure 1, DEen-ed rsciable gol| Dhot phorus coneant we s imngaien

P Trern Sosr pevisec Drosduce r b I o0 Fece nirs] s .




Par, Hter afn. B Simplot Par il
shorffale had thie important RVE ceneron the brnk of
being & hut-down.

ACTea e arangameant was ingialed betwean he
L ity of ldaha and the J.R. Simplat Compomy, “At
the time theas changes wem beng discussed the Sime
plot Company wes having imernal decumsiom regarding
the ceatonofa meeacch fam mainly or potato
production” says Temy A, Tindall, Sanior Agrono-
mist for the J.R. Simplt Company. "0ne of our
many goalk was o pafner with existing Lnke ity
arthird party inde pendem research goups o al-

o o develo ping technologes for improving e
tilmer practces o move lorwand wih a befter un-
demfnding of res ponses o varnoLws cops or &me
ronme ms. Ve have always mled heavily on vark
ous Lnivemies o conduct our directed mesanch
We asked cumelves why nolcmate & ‘Parinems hip
with Parma’ that would meet both our inie mal
company needs & well & poviding a vehicle or
the University of Kaho to keap the messarch sta-
tion openand serving the unigue agrcuitus com-
mumn ity within the Teasur Valkey.”

“Maihing repleces mesaxch in poviding a
faundation or sagronomic unds mitanding,” acoo -
ing ta D, Gaken Moo, Agonomy banoge rwith the
J.R. Simplot Company. “With the close working maion-
ship that B being deve bped at Parma we can nofonly
dimctemall scale resanh tnak. but abo havwe & local

£ FPAGE T

resource whess &0 M Nomic &ducalio nal ioums can be
conducied that would aliow a betier vnds mianding ol
our research afforts.” “This experence b abo a geal
oppartun iy to s howoase aur new fertlce r ec hno og e
thad can iImpowe offcenc s and bebe r mlole e fo dex
lier indusiny o nutfent managemant s iewardship”

Uoll Pesidanl MNellk and Debbe Smpiot e Do nsid
G s v ith &l e U of VSimpiol | aisirat o sl Fekd
davy made possibls by the moenily bimad partnemship
atwman the Lol |and J R Simpiel Co ey

Simplet Infe rmaional Fisld Doy held al e Parma Feseach Cender in 2010




