UNE-TIME Sl.l MMER T[LLAGE OF CHEMICAL FALLOWIN A
DRYLAND WINTER WHEAT ROTATION DOES NOT NEGATE
LONG-TERM BENEFITS ACCRUED UNDER NO-TILL
MANAGEMENT

By Urszula Norfon®, Prakrill Bista,
Rajan Gimire and Jay B. Noron =
Liniversity of Wyoming
"“Carrespondng author, Asals tand
Professcs of A gro-ecolo gy, Depart-
ment of Flant Sciences, Universily of
Wyoming

Whih prod uce B who practice
no-till @ typically commit-
Bd to keeping steel out of the
gmund, them afe several masone

why cccasional llege may pove
e mefica| and offe rsclutions o

some -l related problems. These known about the impact of one-time
include diepeming bw-mokility nrk  of occasional tillage on soil proper-
ent (ie. phosphomws thatcanac-  ties improved dunng periods of no-
cumulate ness soll surface), rduc-
ing sl compac fion, and controlling
weads. [ts known that tilling ko ng-
&m undeturted systems negatively ganic poduction has teen on the

impacts soils ructural attributes and  mee driven by S ’

soll organic mater (S0OM) quamtities
and chafacteretics, but ltte &

fill
Recant imeestin converting
dirylend wimer wheat io ce fified or-

THE NEW UNIVERSITY OF IDAHO COVER CROP CALCULATOR

By Amber Moore, Christi Falen, Lsuren Hunter, Gienn
Shewmaker, and David Grayblll = Liniversity of idaho

Iamugmm am ntzesied in estimating plant
available nimogan (W) frem thairs pring-tilled cover
cmpE, but they hawe not had the tooke avallats o do
this. Took like the O rgon State Unbesity (0SLU) Cov-
erCrop Calculbtor are weful but as ot designed o
b used in regione beyond Oregon. To address thess
concerns, we dec ided to deve lbp an Keho CoverCrop
Cale viafor by ad|usting the OSU Cover Copecaleu lstor
i reflect Waho cond tione throaugh M mineralzstion n-
cubaton atudes with ldaho solls and plants. Thie pro-
Ect was funded thmugh a State Comnservation |nnove-
tion Grant from the Hahos divielon of WSDA NRC 5.

We selecied & Portne uf &l lsam for the incubaion

study, which is the most common agriculiural soll in
Southern ldaho. Plants incleded in the ineubation study
ware triticalk, hairy vetch, Awinan pea, delkon mde b,
and med clover. Tiezuwe Mconcentrations ranged from
1.3 40 4.4 %M. Plant tesue was collectad from exiting
covercmplields n Kmbedy and Aberdeen, Haho, The
pl it thes ue was clipped st ao il el fomfowr 10X 1
L square fmmes that wene pleesd randomly throughs ot
axkiing coverc mp feks. Plan tesus sam ples weme
analyzed for tesue N concentration and dry mather ¢ on-
Enl Approximately 5009 of Portneufs |l loam was
mizxed with 2 grams of cho pped dry plam tesus r 70
dayvs at 22°C in plsic togs, To reduce varabilty in

mo Bture conienl between plant tes s sampies, we

choss o uss dred plant tBsus )
Ciateued o8 poge 4
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One-time Symmer Tillage of Chemical Fallow in a Dryland Winter

eal Rotation

high premiums from sakes of ongani
cally cenfied grain and straw. Marny
fammam am comidering i mfoming
mnd previously unde F ko fg-term io-
tillar in the Consarvation Resere
FProgram (CRPL In koth instances, @
- imtating repatine tillage o mamage
weadcs and pemme knd for faning
appeas fo be ciuci@l,

However, even a single fillage
o fEion can icrease sol & mion
and accele e carbonand nEmoge R
minamlzation snd bss. The can
resull ks immed iate bursts of carbon
dioxice [C0;) and nitlous oxide
(MO ). Increase in soil asmtion can
abo incese methane (CHJ) assimi-
Bton. These thfee gas speces am
verny sensiive indicaom of soil dis-
turba nce and SOM bss. Momover,
COy, CHuand MO are drive s of
Qo | stmosphe e waming and ag-

-
1. I

FAGE I

ficultum| pmchces {hat require fre-
quent land dish rbance am pading
confributors of these gres houss
gases (GHGs). In genaral, agfic uk
i confribules B4% of total antheo-
foganc MO, 52% of CH,, and 25%
of GO @ MEs0RE,

To msess GHGeamesiom and
S0M aftera single summar tillbge
evant in long-wm mo-till winber
wheat-cham fallow and conventicnal-
by tilled winter whesi-faliow, we con-
duced s study on calcarecus & il
bam soik at the L nve m ity of Wyo-
ming Sustaina ble Agricultume Re-
seamch and Extension Cenfer
(SAREC ) near Lingle, Wyoming. The
SAREC chmate & semand wih &
short geowing seeson (125-day frosi-
free penod) and avemge pecipits-
fon is 13 inches. The study feks
were under different managemsnt

pcenaros thal com bned vad s b
tikage inbensites and chemical weed
imatmenis, including: conventional
(B0 yaam), notill (11 yeam), chemi-
cal free (11 veam), and firsi-time ik
age of plos in the 11-year no-til fiald
(NTT). Herbcides wam appled o
madad in no fill; a combnatonof
ha fbc ides and four tllage poss es

e yeaf wem wed in conventonal;
and tillage only with six [(Esses pafd
yeal was wmed In chamical free
(Figum 2). Mo fartiizes have bean
sppled to any of the reatments for
the st eleven yeams. Al and soil
sampes were coleced efor and
immediaely aftera one-tims pass
with a Ende mdisk that bose ned the
goilio @4 inches (Figum 1)in the
conventiomal, NTT, and chemicak
fee plots, and

concurrently  CotFmed on page §

Figure 1. Summer tillsge o rmton of Blow in drytand winter wheal preducion.




One-time Summer Tillage of Chemical Fallow in a Dryland Winter

FAGE 3

Wheat Rofation _cont from pg

without tillage in the no till. Carfon dioxide, CH,, MO
fluxes and easily deco mpoeed and ket soll carbon and
nitresgen forms weme determined for 0 1, 5, 25, and 50
houms afier tillage.

Resuls ind icate that ©0: amissions from NTT
gole ware 30 0 40% lower than from the frequenty
tilled che mical free and conventonsl sois. NTT sois
aEo had bwer desoked omgane carbonand miness|
nitmsgen conca niratisng, indicating kees die ruption of
S0M. Momover, the values from NTT solle were com-
Erbe B G0 emesions and DOC and inosganie N
concenralion from no-8ll solk that did not secale the
fillaye teament (Figure 2). This sugoests thist SO
siomd in the peviously kong-tem ne-dll soll wes -
sEtant o the single summer tillage operation. The

same fllage opemtion cawsed NTT ok fo emowe
32% more CHs from the atmos phe e than the untilled
ne-ill soik. Importantly, tillbge did not afect the magni-
fude of MO emesione in any of e teatments, sug-
geating that f perfemed during dry summer, this opsar-
ation did notoonribute to nitmgen lbes & gas. In
summary, soils under bng-tem no-8l ma nage me nt
weae resilent o asngle summer tillege aperation,
while feequenty tilled solls leat S0OMas CO, and had
mose cartonand nimgen in forme vulnerable o loes.
Thie pactee can be used By no-till farme e during dry
periods of s ummer for wesd contm | ar ather ma nage-
mentmlsted purposes Bulwe dant know how often
tillage can be done before the S0M acened undsr no-
till manage menl s o eveland b ot
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Figure 2. Cumulathe carbon bet o m the sol theough mienbial cakon dicukds resplmtion, and gained by the woll
e b ke bkl eetha e ass i liation loliowing & & ng ke lisge avent in che mcakiee, somventsral no-LIL and no
=1l Thewt e tllesed [WTT Jow ekt wahesd pro-dustibn during s umme o120 11, Diffssn bbemn indicals s gaificant difer-

sfoss among lilsge reatmens o1 P<0 01
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The New University of Tdaho Cover Crop Calcylator, cont, from pgl

inetesd of froeen tes ve (frozen iesve was used for the
5L incubation studies ).

After T0 days of incubation, we fita quadratc mod-
el to the tesue Mvs. PAN mitomship, as was done in
Vigil and Kissel (1891} For tezwe M concentations
ranging froom 1.3 to 4 5%, cur PAN msule wer much
ower (-10 10 2% PAN) than the OS5 U incubation study
PAM meulE (10 to B0% PAN] (figure 1, brown das hed
lime). A second incubstion was conducted bo dets mine
if FAM diffe re nces betwesn the dried and fresh plant
tizsue. Fresh tiss us samples mleased appmoximately
15.7 ppm monre PAN than dred tesue samplks, mgand-

dictonof PAN fom fresh tissue (aka green manuss)
and anginal model for pediction of PAN from drhed tie-
sue (aka copresdEs)

We compared the Unkersity of daho CoverCrp
Cakulator equatons o Vigl and Kiesal equation wsed
o suppor Oegon Sete Univesily cover cmpoalulator
and the callbration equation used to justfy use of the
WK equation for the OS5 cover em pealeulatar. The lda-
ho cakulston predicted ess PAN than the Omegon cal-
culator at 8ssue N above 2.0%. Thie diflemnce may be
due to the alkaline natuwse of ldaho solls, which could
Emi M mineralzation actvity in the sall. Whik the com-

keas of tes ue Meoncantation A a result of hie finding. pEmEon betwesn Orgon and kdaho so il did not s how &

we added 15.7 ppm o PAN valees from the dried plan
figs ue calipration study PAMN values o mone sccuraialy
pred ict PAM from Iwing mo et plant tesue (figure 1,

gresn sold line ). We wed the adjusted model for pse-

significant effecton PAMN, more sollk were needed In this
companeon o adequaiely stale that them B not asoi
affect between the two regio ns.

Another sbeeralion was that mih SO o aoge 5

40

30 ¥ =85 1 207"

=073
20 {

y =-64.3 + 43.9%x 12
=596

Plant available N %
70 day incubation

« Green Manure Crop
® Dry Crop Residue

2 3
Tissue N %

Flgure 1. Equaions and calibeadion data s uppoming he Univeriy of Mahe CoverC npCakulior,
whichsstimaies plant svaliable nirogan (PAMN) in the soll ower s growing ssason for e pring-1iled
Grean Manums com ore o m duss on irigated ¢ epland in Southern dabo




N, i alcylat f

dry ths us models prede ed immo blEstion belbw 1 and Cover Crop Main pege hitm, Similar e the OSU calkbu-
Z% teaue M, mespectively, while the freah and frozen lator, the user B neoumed o take sevem| plant lesee
tesue models do not predc | immoblization atamy te- samples and submit Aformation reganding tes us
sue M concentraton, Thies finding meterates the im- wight, tesue N coment, and moBtume content This
ortance of ot @ lying on incubstion studies s ing infia matioon along with the equatiomn infigume 1 am
dried plant {issve for pedction of PAM fom feeh ts- used tog hee the wseranestimaie of how much plant
L, available M to expectover the growing season in (b MW
Tha onbne vemsion of the KMaho Cover CropCaku- acre. Additonal pages include: Cekulbior Lsers
biorcan e accessad onbne at hipsl Guide, Plant Tesuw Sampling Guide, and Calc ulafor
wwexiensionuidahe edunutieCC Cakulgior  Development Information.

Universityofldaho

Cover Crop Calculator
Select either "Green Manure™ or "Crop Residus”

Area Sampled (square feet)

Weight of Field Sample. as-is (pounds, Lbs)

Percent Hitrogen (H) in Plant Tissue (from lab results)

Percent Dry Matter (from lab results)

Total Hitrogen in Plant Tissue (Ib N/acre)

Plant Available Nitrogen if
Plant Tissue ks Incorporated into the Soil (Ib Niacre)

Figure 2 Online Interface for the Univemiy of daho CoverC opCalkulslorn, with suampls
Inpeirl @ red) & LA Ve .

The new Univers gy of ldaho Cover CropCalkulbtor developed from this project will allow for lda ho growe s
to account for M frem the ir cover crop, which will help to prewe nt over- and under-appicalion of N fertilzes.
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CONSERVATION IN FURROW-IRRIGATED
CROPPING SYSTEMS

By Jay Naorton - Unbersity of Wyoming

arme m ane awars of bw anganie matier levels thai

ha mper poductivity and become ower each time
the soll B distursed, Under furrow -irfigation, declning
soil organic matier (S0OM) lsads to lbss of soil structure
that causes sealing and emeon, & well & kes of muth
ants and increasing fertiloer needs. Reveming those
trends B difficul becawse fumow irfgation rguires il
age to level and furmw the soil, and oot crope eoure
soll disturtance for harvest. Conserving surface resi
dues can impede water flow and reduce irigation e
ciency. Research B spame utshows that there ae
waye o impreve soll gualy n furmw-irigated empping
syveieime, Recent ressarch in Latin America, Ausimla,
and As s o mphas bes advantages of mrmanant rased
bech in furfow Ffigated pfoduction, Ths aftcke sumima-
fwes infofmation from seveml key shidies.

Reduced tillage Whik detutancs B necessary
for making clean fuffows and hafvesting rootcrops, tilk
age opemions can be simtegically mduced o consere
SOM. Hakiorson and Hardman (1988 ) found ihatstip i
yielded better than conventional tillage and no tillin fur-
mw-irrigated s uwgareat in Sidney, Morana. ko &l ye -
ed the same e conventional till in teme of both noot
and suchse yield. Inasimilar Mebraska panhandle
study, Smithetal. (19890} bund that sugartest was the
weak link braol ersion contml the soll had almest no
cower forover a yearand a lalf from sary s pring furow-
ing for the eetcmp o harvest of the bllowing com
crop They mecommend an alemative eat harvesting
Echngue that would place ms iduss on the soll suface

Crher studies on fine-textusd soik suggest that o
tillcan kead fo deceased pomsily and incessed nunoff
cioim pa red with comventicnal and reduced fillbge sys-
Eems (Deckmann etal, 2006; Mailapali et al, 2012). In
Dieckmann et al’s (2008 bng-tem siudyof 6 sugas
bel-wheat motation in Gemany, no bl resu lesd o mueh
dameersoll, 4% owerwheal yelds, and 15% lower
ket yiokis than conwentonal tillage. Lower production
coats mom than made up ths dffemnce for whaat, but
not for sugarbaet, Their come nation tllege treaimant
(ecmaning and mukching L however. produced equiva-
ent viekds, and higher pofits, compared with conven-
tional plowing.

Mone of these awhons decuss poblems wish sk

due blocking water fiow, and Brmers report mised re-
sulEe using reduced- or no-till s yeteme with fumow iImiga-
tion. The scalke of the problem apparently has a ot to do
with individual famerns b emnees of frash intheir fure-
mwE, and their willingness to occas bnally walk the fue-
mwa, bul generaly, s dus-consaration B ot em-
braced by producers praciicing furmw irigation,

Cover crops. Some producers in wesim Wyo-
ming wse sover craps after bafley and dry beans. Thene
B mota grealdesl of information in te selentiic |bers-
fure aboulcovercms n furrow-itigated sysiems, bt
Maitapalli et al. (2012) mpored much less rnaffand
greatet infiltration whan they combined a 'wheat covef
cmpwih sandard tllage (including seve ml 8-nchdes p
pEsses with s diek pow) compared with no covercmop
and with mo till ina Calforna sunflows r-5udan grass-
corn iotation. Fas t-growing gmain, grass, egume, and
ather crops can be planed following smallgrains and
dry beans to create winker soll cover, contribue nutr-
ants, and add cons derable ogane matier o the sall,

Longer rotations. A study inthe Bg Hom Bas inof
Wyoming showed that the onger the mEton, the mos
arganic matter and the higher the & ugarbest vieks
(Mukhwana, 2011), with four-year a fafa-aliafa-
sugarbeed-s ugarbest miione oulpsfoming sugarbesl-
man-barey and s ugarbeed- ey miatons. Wikon ef
al, 2001 ) note that long-tefm studies in Mebfaska, Mon-
tana, and South Da kota establs hed thats ugabeet peo-
duction improved whe nafall wes in the rotation, and
kapt improving with onger otations up o one beetcrop
everny B yeam.

Combining principles: Permanent faised bads.
The problem of soilde pie tion unde r furmow FTigated
cmpping systems s espece lly acute in fopcal semiarid
and and agmecosysems, and the pectice of perms
mnent mesd Ede, in which two or three rows of crops
e twean furmws are mansged with z& oor minimum
tilzge, and fwrows are mainained as needed (Figure 1)
has recehed a greal deal of stbention in recem mesaxh
(Davkok ot al, 2013; Uetal, 2004; Verhulst ot al,,
2011), Fumows double as whes | Facks forculivaling,
spraying, and otheropembons, These sfudes each
compas permane m-meed-bad furrow sysiems with
fypcal furmow imgation and with no tll management, and

each report marked improve mems in Continged o0 pagm 7




w-Irrigated

Conservation in

ng Syste cont &

sol qum iy, nelud ing lower de re iy, warmmar soll s mperatuss, bether wabter prod uctivity, and Inceased com and
wheat yields by 5 o 42%. Rootcrops ke sugarbeet would fequim destruclion and rebedd ing aach time beets afe
hafvesed, but Bur tosk-vyear oiafiom with gran of forage crops would aliow mcove iy of so il quality & ob-
safved inother mgiom, Pemnnelcom like alfafa n the rotatons, and covercmms following eary-harves ted
cmmE like barey and dry eens would s peed soil guality improvemeants,

Sioil degradation B an Esue of gowing concem in fumow-imgated cropping systems in the wesiem LS. The
aricle summa rized several appmaches towsard conservation and scilquality improve ment in fumw irigated =ys-

BmMs.

Figure 1. Bad planing with tao and thes rows sfaced ‘s’ inches apan and fumow game 'Y inches wide
(i Tth and dimcl-assdsd whaai on psrmans ™ beds (right; E. Humpheys). From Rethet sl [2005).
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