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AFSTRACT

Amarkin fine zandy Joeam i 5 bencbmmank soil =oes m e Southern High Plams (SHP) of Texas, 3 reqon koown

hmvemmnﬁm@mmumhmmhhﬂ:MEﬂ

aTgami= farton (SOC) and water sthedge vhich in spmpotnAed By the semi:and climess sonditsn znd ek 6f

malrh cover to protect the sofl fmm wind erpsion Sod conservarnon prasnces marh &2 medured no-pitegs (N1

- and cover cropping are thesfore recommmended to seguentes SOC. inmresss waker siorage. and sadhice Tomeepd-
iy by Wi evedion. The Clfectve of iz roody waz to evaluate the forg-term (F591-2020) efecE of W1 with
mmmﬂmmmmmﬁuﬂnﬂmmm (OHDC} model - Fiald
datz (2014 2030) Eom an cxperiments] site near Lomees T, 1SA, in the SHP regisn wat tsed for model
alibrarion #nd vabidadon The Azid expenment inciuded three Teammant- comventonz: fliage without 2 coves
erop (CF. 22 conool), no-All with rye (Seemls crene L) cover (BNTS, a0 ool wirh mivad eover [MAMTG
meimdmg rve, hairy vesch (Vicks willdw Redhy), radizh (Raphomn sefe £}, and winter pes (FEum anGum L F, The
4.5 %% and —B.8 4 benvesn the sinmiated and meanmred shovsgromne Ty= hiomas: doring ths cafibration znd
Taidanon, respeenvely. The 30-year lang-tevm nimmiasons shovwed thas, oo averggs. B-NT and MURT norsesed
SOC By 412 %3ns 55 2 % =nd ol nioogen: (T30 by 226 0 and 758 S revpectvely, compared is CF. Geater
vanabiity o vield and =ml watsr was foonsd mmdar cover oop TEannERt: compared o CT Onversll, Sie resplis
o this sthudy highitsit the potenmial bemeity of cover oopE and W oo 5ol carbon ssquentration and TH m
-3EMi-arid cottnn mu&umunmdrﬁsﬁﬂ? without negatvaly affecting sesd cotton visfd

1. Introduction et i, 2004 Hex Haonot ol 2021, Mauset = el 20271) Sail water

Eoilz in-the Southern High Plalm (EHP) of Texas are sulnsrabls to
Gegradation. and they zre not favorabls for sod orssme cerbon (SOC]
peguestretion becgmes of severel fctors mcloding low water holding
exnacsity dure be fosres bewhie 2 fomg-ard envirenment with limired
Irmted residus relention duoe b METETCE cotion producton and
elevated decompombon retes, snd exponmeof suil o cromon doe o

zoil conservebon practess saeh & conssrvation mo-tillese (NT) md
oiver- oroppmE [ Bl otel, 2002, 2977 Foll-s 2003 Boslorsy coxl;
(224 Feshipes =t =1, 1959 These wachoes,. which mgonade rendye
ety m:tﬂun:mpurmmltmuuzlm&pﬂzﬂuvmlﬂudmd
water erosion (Caleso and Sreelnne=e 0] 0 Lesesne and Swvmnlsreds
19351, Io-sem-and emarormments; where Tngshon water &2 'I:Eﬂd 21}
overoome: soul mostore deficmney, comervenon tillage W end cover
erpx could hele impriore soil water e efffcienry {lowes =1 =2 20]B),

* (Carrerponding mn!mzarTm:Mﬁmﬂiﬁi Bezparch (Texas ARM University Ssztem), Vemon, TIL UBA
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For exsmple Burmbied =t 2l | 20137 obsreed & inctesse m o6l water
storgpe withh WT compared to conventional dies tllsd syetem i a
Erviang cotton (Goes¥onmm oo 1) oroduction syztemn nesr Bush-
lend, TX o additien Mec=1 =2 ol (202} reoorted notahle fneresie in
Eﬂcmﬂnwmgﬂu:&dnptmnu!ﬂrmdwhxbumvucmpping:whinh
resulird In mgrficant Tmprosement in soll water retention o benrimsrk
-gandy - zodis of SHP. Furthormore, ok = g (2001 found Ssat de-
ereassy m ol weber dirme cotien growth weee less sovere followins
cover crope inen rmigated cotton prodochion systemet Lamesa mthe
SHF region beoed-on-g- three-pear shody. Honansha =8 1 (3025 have
-glop foumsd thet cover cropr did not mhpect cotton vields at Chillienthe in
the neighboring Texe: Rolling Plans region bered on = simuistion stody,
The above two studies reparted that ‘althoneh cover erope rediteed 201
watey noor o thelr t=rmimation, soil watsr was: repdemabed by sprine
ramzl] and/or deficit imegston before olentme ootbon.
of NT snd eover erops m s=rm-artd actton produchon custerss. Foe
mstance, Stmehisr o2 el (1955] foumd that adoptng NT m cobton re-
ducton syetems rediced overall eroxion by 47 %4 and noeased zeed
mﬁnnﬁ:ﬁhfﬂﬂ.%chnmtduﬂ&hﬂcﬂﬂmhlﬁdﬂﬂpmtcmz
nlt loam=oil | Missisnppd Heman =t el CHS| foumned - thak NT
1 e 1 7 mlwamammgchv-l&m d:u:n:b'. meregzing Tt
wield by 110 ks he ¥ 22 compared to CF In 2 cotion-barles (Hordem
vuleps L) double erop production syriem of the Centr=l Tex=e Hizh
Plames: In-ancther sbodyin the msmndy eoils of Alshems (Toustibeen ot sl
1054}, cover crope surh- & ormson: clover | Toolmm: feearraiion) and
hary weich {Vime villoza Hoth}, weere foumd to nupply enough mirogen
(M) for schisvine meamim lmt wields In addition, cresnic materiale
rehimad with cover orope esn-stmutate mrcrobial astoety and - lead o
B0C aorurmmriaon (P ot =, 201 7; Smsh e ol 2620} Alhowgh-the
edopton of cover aops hes come proven benefite, there gre mill con-
sornn Bhoot evestmive =l water ue= by ‘egver evope and subesgoent
recnriion in-scal water Bvailshibity for srmmer ca=h erops In come
EOTM-ATIG yemons s B2 the Texas Bollimy Plamns (Delsm= and M=t
vombs, S000)L In addrbon. some sindies heve fomnd fhat adopons
‘eazh erop viedd (Lewis 2k al | 2013 Halveevorn =t al | 2019 Meoxe spe-
cificelly, Levnr =v 2 (2013 foumdd & mgmificant peduchon I cothon fint
wizld foilrwing @ rve (Secals sereale 1) cover crop compisred to cotirm
Frowm inder = ponventional £l monocuknome syFiem i v omt-of three
vears et Lemiees Texss:

The imporiance of unceretandmg the lone-ferm «fects of conzenve:
IrE ==mmi-amid asroecosystems canmot be ondersisted Mart cover mrop ans
conscrvebon flisse sindies incthe SHP region-sre hmited-wear Held
rudies thet proveded mited inniehes mto the benefits snd challenzes of
=asﬂ.mmuupmduﬁhlmmmﬂmt:zavm]a§:ﬂﬁa‘ard:ﬁﬂﬁ:bm{ﬂ}
seguestrahon are shil lsckmy for fhe SHP region: More specifically C
end N dyvn=mics, along wath biggeochemucs] process mates [eg, W
mineralisstion snd sormiletion), in cover orop-besed ootion produrtion
mystrmy in semm-and resions pemein undersesearched  This stodv ad-
gresess this mmportant mowl=dee-gap. - Althongh eendoeting long-term
field smudier 12 the most vieble =pproach for 3 clear inderstanding of
ﬂxc&:ﬁa'mu@cmmmmnﬂm
mtereve andd costly. Pevelopng recommendshon: from these feld
stodies gione ool glon take sevess]l yemve: Using biogsochemical
models to szseez the long-term sffects of KT and cover crops conbe 8
reliskis complementary appmoech te feld srpesiments Modebins
relatroely merpensive, and ik sllaws the sstablichmert of several bvpo-
hetieal expormments o aESWET VarTous “whst T guesiions and-provies
recommendabons T 8 much shorier penod (3abk =t 2l 2018) I
In croppmng rvrteme—insizhts that sre often diffirilt to obt=m throigh
fizld =xperments alone. However, the relisbility of thess modslz 30
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Severs] sroppetem models-eoch 5= DAYCENT [Perfnn =% gl | 1098
[=iCroms oo al . 2002), DeMimfiraton-TeCompoation [CNDC) model
(Li et sl 1090, Bresyy (Geans | 1995), =nd the Envirmmentsl Policy
Inirgrated Climate (FPIC) model [Wiang =t al | 20172) have been widels
el hy g==ees-the pobeninsl long-terme mmpescts: of ‘cropmnes srstems:
tilleze, and fertilizer TRanEFement practces on crop viclds, and =odl and
water guality, Thess mad-ls very In their sppeesrh v med=lins o1l
ehrnsrs] mode] was ssleeted for Hns stidy beraes of 1= E[hl[t}' ta
securgiely simuiste C end & dyvnemics moropping gystemy (Gmsh o al,
Hjeh). E:lﬂ.i:thn':.‘haem‘lanﬂﬂwwnﬂﬁﬂzhn
Dh'ﬂﬂmnd:imn:mmiat:m:l;n‘m‘d:m:@;hhtqﬁdtﬂ urlerrkend #nd
desmrbe erop photoovnth=he processes sml recpirabion, C© acssmishon
and olloraton, 1=af erea index, root Drocesses, and W upteke m relesaon
o wetzr Halapee and K ehyetses (M cd nl D036 T3 of w) S0 B These
e feakres of the DNDC make it & srest-tool tn'aszess the effects of
COTErTYalon MARsSrment prachors on 206l water, 3ol N dvneenes, snd
soll € seoueshretion.
(1001 -2000) =Hects of NT with rye and mixed spesiss eover oope on
=1l warr angd N dyrames and SO0 seguesration m the sens-ard SHE
cotton produchon systems using the DNDC model The spectfic obyee-
tives were o0 1) cialuste the performence of the INDIC mods] mn pre-
dieting seed eatton yiald. eover erop hetbaze mase, BOC. total mitvozmn
(TN, =nd 2ol water 1=mE messared dabs from the cover cob expers-
ments et Lamess, TH 1n the SHE region, and 1)-2czess the longfemm of
feetr of ooves erope and KT onootl water ure._zeed ecthonneld, 500, snd
T umng the svslested DNDC medel We Inpotbesreed that the eon-
wverzion of SHP: cotton groeceayresms: from fradivone] CT o NT with
cover anopr weltld Tmprove both S0C and TV, but redoce overall ool
yielde:

2022, Ty et wl,

2, Materiols and methods
21 Smdy orec

Tz study was conducted at the Aznenltors] Comples for Adeanoed
Rezcarch and Extermion Svriemi (A=-TARES) Toested nesr Lamess TX,
UsA {32°36' N, 101 "56'W) m the SHP region. The soil gt this lacsbon iz
rlaszified gz an Ammerills fme senidy losm {fimeloomy, moed, mpermetve,
themmie Arndie Paleunemdf) (Weh Sl Hr24), The climate st
Lanssts is semi-and (averser snnusl meanmeam snd minimom bemper-
ahire of 25 °C and B °C, respeciively), with Jure snd-September bring
the months with M mmest-ramiell. The aversse smual camfsl]l snd
snowsall ot Lemess 1= 486 cm end 0.2 om, sespectively (LS Chmats
Mabs 30037 Cotton, sorzhom (Sorghormn Monior}, eom (e meie), and
winb= twhest (Trizrem eestmamm L) Sre maidr evope prodoeed n the
SEEEOT. Mmﬁmszﬁmnmahnmiﬂﬂuimmmmthﬁ
mmmmmmmmmﬁ
20 )

A lomg-term cover oop experiment wes mrtisted ins eortmuodss
cothon srstems 8t the Ag-CARES fsobty m 3998 (fhimes =t g, 20258 b and
the mesrored dats from this cxporimer from 201 4 o 2020 swas nsed for
the DNDC model evalusthon ti this study. Pror to the mmitistion of the
coves oron sudy, the feld ate war mmder contimyoone eotton pradoction
with copventionsl fillage snd winter fallow (194819951 The field
expermerdt waliidey ffoee contirmour eofton esfmenis . 1) oopoes
Hional 61l [iCT) snd wintes Eallow without s cover erop: 2 no-H11 with e
wipby cover arop (R-NT ) and 3) no-hll with voeed epeeies svinter eover
crop (M-NT L The mixed cover crop species inclnde hary veich winter
pes (Pioen s L3, rsdish, snd ey Both cover crop trestmenty sers
secded at 35 iz ha ' wath the mized mpecicss cover crop comisting of
5030 rpe 3395 Aushvian wintes pes. ] 096 heiry vetch and 7 %aradich; by
weight While the CT and B-8T trestment= were established tn 1998, the

Sorees

—.-. =1 I
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Table 1
Detﬁhnfmpmums:m'ﬁea'mﬂe]é EEpETimEnT & e shudy zire fom
24 o HIEE

Mrnecern: W4 2\5T 2006 WYy 2018/ 9,
Dracsics 4043 pcid 1.8 2017 201E g i} b= 2320
Cover Orez.

Flersing daes 123 I 1332 ¥y 147 2L
14~ T 1= IT 1z 1z
T=omimenien 410" AL 431 - B % LE -2
daes 15 1€ ig 30
oot
Fhing dace e-T5 3 RS- T NG~ e - 7 1= U - T | TS~
is 1= 7 1= 1% x5
Hevmr dae 128¢ 11732 117, 11,18y 10287 1031
is 1& - F 1t 1z 30
N femifizyoms = = == 45 3= =E
g ha )
Trrigarion o 120 155 v =5 = =
" Dst=z av¢ shovn =2 mmuEd vy
Tabis 2

Detaily of tifisge dater =0 msthads Sdnpred for coméentionsl il ploe at e
st =ite from 2014 fo 2020,

Zuif 2 Telaze Riresech 254 72625) 106746

WENT trestment wes extahlished in 901 4 by seedine mized speries cover
crops nto 16 of the 32 rovwe of the rve cover erop nlots The cropping
stal (2073] and Bmhe e ol (2007] | Brigwhion wer spphed primanly for
n:rﬁ::-nguuﬁ ma-huwmﬁm@ﬂimm—ﬁmt
Trrigation systrm end indgation was not spplisd for cover erop growth

The GNDT model is 5 process-bazed Hiogrochemics! mode] that binl=
cmssas for mimmiatmz soil Cand Ndymamees (Li =t al. 1993 It coreits of
two components: 1) zon, chmste, crop-growth;: snd. decomposinon
eub-models-thet ammlste soil tempersinre, mostore, pH, #nd sedox
poteniisl; smed 2) nimfcstion. demitnficatom, and  fermeatstion
sub-models that prediet merobis] setivity and gas evmz=ions from the
a1l enviToInent The sequred input-parameters-for the DNDE maodel
are related to clmate (ramisll =or tempersmre, solsr mdietiont, ool
meEsagement practces Model outpots molude Cand W s=immlation in
the plant. 50C. =nd e0il organic nitrogen contentz. crap N uptake, NOy
—\Il:n:hm;,"i:mmﬂ:amirﬁlﬂﬂvmlﬂmmdmm

01415 prowing demon 201817 growing seasca 2018719 rovring semnn [N-0) erm=aims T tivis stody, DENDC 053 ¢ CAN (bipe . sthob com
3z Hnere 10 Sheedded = Hnrre— Hri=nBieant DNDOL CAN) veas atifized.
i) 13 o 4 malks 2ma:
4730/ Rod Erd Hagroew BT Rod I
IES Waeder wne M Weedar 25 Model tput dby
-5,-'1.'.‘."'_ Bedding L Harreers S08 Beddim=
S mIT 2019 23] ‘Wenthe dom and orop mamagEmens don
187 Iereazan [y E1 T4 Faline il ha T = of Histones] tk i 4 el sk Isti
&Tzn'iﬁ- =i ;.ﬂr: el g-ml; &ff ot B P Gl required for ::1 i —"
6= — e Fod vreed a7 = obtamed from the ommte swesther =tation pEarhy Tmzhinar
=015 YT anig i onrt (Fmosdsy ot 22 | 2005) ang Naoonsl Geesmc-snd Almoepbene
S lemagnn 18 feemmzan ol 1029 Threddine Admmztretion (N0AA) weather sfationn Westher dete. obtmmed
s0s HH 07 2018 inetuded 1ty 1} I and i 11
e y : Eeapaten [om), mEsmmm 2ir temperstare
‘“::fﬁ i e e s 1‘;? Chimel gl [“C), relative humidite (), and solsr radiation (MJ m 7). Crop men-
1= Chigef gl 11,3 Shreddir ag=ment dats neceszary to parsmetenice the moded and nome long-term
2015 i g somuistionn were Jdentified based on the prectoces followed m the
114 Chiied pliw field experiment at the siudy mie Meszured dein from the feld sxper-
o et -from 2014 ta 2020 was repertedn Lewin ot 2], [2005) snd Busle
20156 mowmg semnn 01T/ S geowimgemaecn - 200020 growing sesson pral (FDE ) T202T) InfoemnE hon-OnCIop e erent snd bllape oeed
ST Y R—— sy [T PV, i 1 thes study are Aommeneed-in Tabis | mnd Tabls 2, respecively,
21§ 201z a0 The messired data whlized for mode! eabhration and vehdstion
e m =13 Fed =18 Zod inohodad seed eotton yisld: coverierop bivms=s, N uptake, snd €N mtioa
Ef'gl’ﬁ ;ﬁmﬂ g'::- ‘I;.udﬁq: SAF waeddmﬂ pries 1o emminaten; S0C, TN, miwate-mmogen (NN of soil samples
il 3 e L i * mﬂ::@&ﬂhmnmu:mmﬂygmmm@ﬁpﬂmq
TS In-zeazen 62 Insemcn &7 e depth of 60 o S0 amd j:m_gmn—!'&'mn:ln‘:}-—mﬂh {fomApnl
016 al] o= il L) g1 DO§S o May 2017 from coil ==mples eollected at 0-15 enr* #nd soil
Tl oo e By (SRR Fald ¥ Ao cater of 140 20010 Eritn
Si6 &l b s e o W morntored s copth of 140 cmm TS
114 ﬂm:dﬁnr 1330 Eheeddera 1171 Ehredding .
i 4y ik 232 Sed Dam
1134y Clezel olode 117217 Chis=l glier ' TLIZY izl plaw D=velonment of 2oil ot files mvolved thet=e of sofl data from field
2018 01E 2020 messurcments gnd w0l sample snelys (Loyis cx=l 2008, B=sr s ul
2019 =rad evirasting senevs] soll mformetien fom the S Sarvew
opezaied by the Tinted Skates Deparimnent of - Azmeultore’ - Nahoral
Tahle3
Denth 500 BH PC: WP Fooocizy P Gy
el g Ehxr ) o) e 2
B-15 155 35 k- 0= 0.106 0404 0.082= airz
13 L5= 1] B2 L2895 i1z LI 00585 e lhy]
0048 1=E -2 E1 na4 H0ATE n.4Ez 0asE o1r
2550 L5 15 B+ LET 0.xrg 0,403 01,04 By
‘S0 -=0 ) 138 EI 0.33% L1 0401 0AHEE is
22104 i34 = ] gz 0353 0iv 0401 oS LA

B fulk denmioy; S0 zofl crganic exrben; K - samrared Spdomlie condneqviny, FC fsld eapamty; WE; wilong poing wips: water @llz pors spare

-]
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Callbration Data Used Valldation
Crap growlh paramstors Tl collon W e & Sead colten yald
acatad w Sod Dnganic Caan Cowar cfop tregmantg
o Corveaiitjong-tll without cover crop anied Tetal Mirogen
& (norganc Mitrogeh

ara 20justog

& Rye
o Mixturs

o No-Ull with cover erops

Chop grosith peramadars [or cover crape

& COval crop Biomass
w Tl Mitrogern

Plz. 1. Flawehers-depicting the DNOC madel caiibration and validation process.

Frsourees Coneervatton Service [NRCS): Imposent sod] data obtamed

Tshis 4 — e from the an-site ol semple enslyms between July 2016 and May 2017
Pramatiny Autmed. during the THDCmorel calibranion. ichude hic perecitagst of diay, silt. sind sl Grgaie €, fotnl N g3, iid
TropPeormes=sz  Defepls Vifoes: Calthipsadt Vahe=y bulk denaity [Table 3). Addibeonal s0il properties rach &= the so1l water
Cotiem Hv= Sfiremiw Cosan Tie Vg content-gt-Oeld capacty and wiltine point sztursted bydresnbc: con-
et o B BoL P ol dn:nﬁ:gj,mdu_hmm;hang:mpg.nzrwu‘:ohmmd ImmﬂmlEm:n:‘-'
a8 (Web Seil Survey, 2324), The depih of the smil profile woed inthe model
Lesf frzczion ol 3 oz a4 [0 -2 042 was 200 em. Pield =l samples were not eollected below 100 &mat-the
g s - 4 g4 - . o= zizeamd therefoee the valmes foom 80 o 100 om lever were sxtrnded o
“Rioor frecdon B15 218 01y Q16 154
3z
foynCNoos: I = is - m 24, Audel evethonon
y 28
leal T rame = £ = = = " The DNDC mode! was mufishred oone the local westher data, enil
i) - properoess, end crop and tllsge meEnsgement mmformation. Model av=l
el B B » ® i, o cach carisble was socinplithed based on data scailibitity.
St T ot = 58 =4 75 E0 The model celibration waz performed: by imraliy sdmstme inpnt pa-
) = rametors reisted to ocotiom growth charscterstes (og, mEnmmmm
Tﬁ’“ =40 g e e sito hiomasz production, biomnss fracton, biomazz 77 retio, thermml de-
nem _gl:r_ﬂa}rr [TDD], water demend, eptimmm femperatore and leaf z-es
| e e | o e s SO0 == ndey [LAT]) torzst & zood match between mesemred and srmiated ssed
g wmter - 1 200 cotton yreld, S0C: smd TN under the CT frestoment from: 2013 1o 2020
s, {30153-2019 e SOT) (Fiz 1) Mext. with the cotton parameters sot ot the
:‘{G'ﬂl!"'."‘i' : g H # L . o eihbraled values fover erop peremsters {menirmom bammsss prodaction
Fany o and Homsess frackion) vwere adjusked 1o ot 8 good match between the
Optizm = = = 25 72 oberrved end mmulsted cover crop - bioms:s for the M-RT and B-NT
Trem it ® frestments . Growmng: scatops frmm 2013 fo 20017 were chosen for
s . biomass ealibration.
serimm ol R = 3 5 Model vakhidstion for sced cotton-sield, TN, and SO0 v done by
oot demiiy e 5 =] 3 = mmmm:mtdmﬁmﬁ;ﬂmdmdmmn wield, TN, and 50OC
haze 3 under the M-NT and BE-NT breatments from 2013 to J020 (201520019 for
E‘f‘“"’“ 0. Fur eover crop bigmass, the DNDC validstion wes achieved by
Lesfamrnimles M3 a2z is 3 = Z . v - :
dan 3% eomparms mesmred snd smmilated bmmes fome the 20182000
e Erowing szsgons-for both the B-NT and M-NT estmentz An socovate
: armuinhen of rrop biomssy i very impariant to scoorstely amulste S0C
Tl slT Pt Dot Vi Calibiied il - . :
et and TN dyesmics, and henes, S0 snd TH valiled were comestents
Lovoer Hursds Hurmmg freesiog £ 571 -0, Ol 90 LOT314:47F chreled thronghout this calibration proeses.
Bl 2=l O30 rwvin 10 4471
3 P o ik The crop and a&_:til_pa'mtﬂ'x relsted to weater baleness, sarh 3z crop
l'i-ﬂ'ﬂll:lpt o oog water dewmmnd, TOD, hydreulie condusisvity, snd LAT were then adjusted
Runeff oo aimekey A T urmhl simmiated 2cil water matefied well vath fie mesrured soil wates,
Metwing s cosllrtes M 212089 The ol Held cgpacty and wilting point were slo shghily sdpssted
M Nok Appiivsbls following regronal 155GE =01l survey mepostz. The maode] wer calibrated

datz from the M-NT and B-NT treatment= sl eovering the period fom

2017 o 2EHD.

Tk meods] performance during the cabbrstion and vebideoon wasz
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To. L Comparron of mmoisted znd mesnmed gead cotton yisld during (=5 the modsl celiteation (CT - Convenrinnal rillsge tesmment; and (0 & o) steization [R-NT
Mo-tillzge with rye} and M-NT (Ne-tillege with mized cover crop]. Error bare sefgesent the eandad emor of the zample mean

s=rssed using tabstios much =5 the corfficient of determinstion (B,
font T sunred ervoy (RMEE), pereetd syroy {PEL Jd-sististes and
Neah Sivreliffe model efficiency (NESE: for soil weter evelnaton onlv)
Torss mode! performense statiznee were compuled =mEthe squsiions
demenbed m STRED = A mﬂa‘th:rm:.uh:.h:dh.ﬂm;h:ﬂ:u_
md u'md-.-_pcr*mttumrmﬁﬂ:ﬂ. satidsrbeyif d > 0,75 (5=

2014) &nd PE less than 2094

25 Sumdanca of the long-merm effects of winsr cover oope ol o=

rillgze

Lopg-term nmmilstions: weee rmn with fhe evalistsd moce] far 37
vears- {1984 2000, by conmdenng the frst 7 vears sz the wamm-up

wm

prreod) end the circtz of rye and mixed spoors WInier COVET CIODS
=rel KT o seed cottom wield, ool wester ez, 00 snd TN were evalu-
abed The wanm-up peniod wes meloded price-ts the long-term srmils-
Don perred o Stambcs e o1l © and N pools, snd partiticn SOC pools
{Iitter, active horoos Thumads), and pesmive hommo) sppropnately 5o
that the simolated ‘S5C and TH st the besirming of the bmztesm
smmlstion pericd mateh elossly vwith the chisreed dara.

Thr miormeton reised to aop, tliese; and fommms manasement
praciices wez mput besed on-the pracices followed m the feld expers-
menty = [zmers and the tvpica] precthees followed in the 5HF eotion
produrtion Tyzterns foe both warmeap (1984-1906) and aesroment
(1991 -2020) peoods: Only differenece was thet the CT waz srmulazed a2
the beslhne mechces for all thres geatments (C7, R-RT and AERT)
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3000

Bimmmss (kg o)

i
=
=

100

(b) M-NT

a2l

W= 2016

2007

201H 2019 2020

Year

Tz, 3. Comperison of ommised and meamred sover oop biomeo during the mods] eslibreton (201523

7 and validstion (3018 26000 perinds fze (3] B-NT Ne-

clags with rye cover crog) and (b3 MENT (heo-tllage with mixed eover aop) ceamments Error hats represent-the sianiard enor of the sample mes

Tabhle 5

Tarishie Minds] cebbramon. Vicdal =ahorion

'E: FEEZE a;aln 3 drides: FE = EMEE fhgha ) dimdex TE

= et}

Send coreo rald 285 Z5.F 298 = 0o 158= B £55
Sai] Oegamic Cerbon 0.5% Fav e &3 LT 1o o I-B
Total Fimrpes [ b 776 1K I e ] §az 4 &8.37 -
Correr pop hiomms K= =i Eos 5 =3 245 o= EE
Eali vom== 41 2004 L R 2 025 B2 BTl D41

* B* . goceffirisnt of demrminsion RASE - root mesn sqmare srvor; PE-perTent s

™ BNIGE it for £0f Waier = pm

r_‘u:r:mg the warm-up pened 22 was'done inoother DNDIC shpdies (5o

<t wn . "-:‘}Cumwasplmm\h;ﬂsmlm:dm
'\m‘m]:ﬂ:: zach vesr. Cover cropswere planied on December 2 =5k
vear znd Eromested onc Mereh 25-of the following vesr. - Abom
30 ke he ° of mivat-N and 30 k= ha * of AmmonumeN were soolicd
on foly 18 cach voir to meet the N requirement of cotinn svop. To enmire
& consistent soppdy of 2ol mominrs snd ToETEe maishee sivess; Entn
Tmgation was o=t up for cotion st 56 % ETreplarement Jevel tooelossly
represent the srasonel imgsnon emount spplizd 1o the Geld expenment.
T wms done by sstimg the DINDEC model orrizstion threshold srwdex. to
055, For CT treatment, tillage was smulated to 10 com depth amme'a
mntibossd piow, For NT- oeatments nicchll dnll vas dwas szmolsted to
plent cover crop seeds. Sugsesiions on sol health benefite, sueh 2zl €

sequestranon. snd nereases in fotal Woasseosted with t__h.cﬂdepnmoi
oover e, were powvkded baed on the snslyos of resulls from
Ionz-term somistrons

3. Brsults snd discpssion

32 1. Moidei sahbrohion and validinon

211 Seed vomon Vield ond cover o binmang

The perametrry sdimited domins the N mode] calibration ==
preemtedin Table 4 Onveesll, seed coffon sisld'and cover crop biomsss
3, srd 2=

1 mnd

were smmistes well mommst yeare; ss-shown Fs.g'

mmdecated by the modsl prrformanee stetisoos (T




FFE Maydoer ee ol

= Tl Frvearch 254 2625 10GE7H

4

L I Measured
-ElITII.IIIIIII.I
10000 — =
BDOO | fai o
G000
4004 |-
2000 |
e .
2015 2017 2018 2018
- (b} M-NT
E I I
4 inoo0 - =
=
= 1odioa - —
-
X
E 5000
=
E ot = B i
= 2015 2016 2018 2019
{€) R-NT
| | 1
L0000 -
0000 |
404 |
2000 - -
e - 1 - E. = i
2015 ?'31'-‘ 2018 20159
¥ =t

Flg. 4. Comparion of prodlated o mesnersd sl srgenis carbop-ac §-30 oo deptirdnring (23 the smisdel cafifration {CF - Comvenrinms) tillage Treamment) &) (W&
sevamEton [R-NT (No-tllzge with e cover erop) 3nd MNT (No-tllage with mixed eover cropd].

serd cotoomn vield dumng bosh calibration snd vahdsbon fell withim the
ramge (mesn + sandard deviabont of the messored veloes {Fig 2} For
seed cotion vield eshbrsbon the d-mder BRIEE, R:_ end PE valies were
098, 89 3kghs *, 098 snd 2.1 % respectively (Talkl= 5), For biommass
caltheation, B> of 006, d-mdex of 098 POGE of 252 2 ke ha !, amd FE
of 4.5 5% wers srhicved Thess mode]l perfemsres :'IItlmE-n- e o
]mrab]:: t}DLh.I‘_"Epiﬂ}ll_h.l:d DNDC modeling stodies {Abidodla =¢

gl 18 zho=2 gl 06F2: Than=sral S010):

T]:u: mu_lpc::ﬂm.a.:x‘:mmg the mtcrfzﬂn'h]u—ma_.ixah_aunn
shhomeh setisfartrey, wes met == sood & thet doring Hemesy cahbrstion
(R 0.83 dmder 080, RASE 5145z he | and PE -85 94), mamly
goe to substantal or=rpredickon and undsrpesdiction of mrxed covet
crop bromazz durms the 2018 and 20720 srowine CSs005; IESDeCyely
(Fiz 5}, Simmisted mived cover eron hiomasy durfng these two growins
#eanons wwaz out of the mnze of the messored bitamaszs w=lhi=: Poor
‘mmass predichon 1 theses vears-could be sitmboted to some of the
Ermtstion= of DNDC: cron-srowth sub-mode! The orop growth sub-
model {Ls =t =l 990 war intredured in [nter vormmns: of the DNTIC
:.'mdr_,nndﬂrn]lﬂmd:qo:momﬁmhum to mmprove the smmlaban of
ecrop growih-and veater balonsss (Thase and Min 20063 Difference:
between the sctusl snd recommmended p:anrr.i:lg dates oould heve also

coriritmied to poor bieme s predicion Forinsdsnes, scenrding to Borks

et &t (2021, dunmg the 2018 srowmg season. all cover crope-were
.,::d:.'] i enrdy December to gvod the first Geese RIL Fop the MNT
trestment, which contained lfsmmies the reeommend=d plantms date
was shomt 658 wesks- prror o the sctus] planhng dats] Bzl = 2l

; present that the lzte plannny hkeely hmuted the growih of e
sumes umder the M-NT thereby badine o oierall loiver cover arop
herbage mesr prodoction m 2015 The ONDC model lilely did not
caphioe the effect=:of lst= planiing -of leswrmes -onder the M-NT-an
biomsass producton well thereby Iading to higher zordicted herbage
hibmss compered to the messared leomaes st the ot~ Owersll, the
mibdel performance stafstirs over the enhre calibrabon’ and vebdsbon
perinds voere satirfsrtory and supported the mode]'s ahality to seorstely
simuiste jong-torm trends neseed cotton yeeld mnd cover crop omsess.

2 1.2 Eodl oregnie émbon and foind mirogen

An-peeeptshle mstrh-betveeen sommisted and-messmred SOC was
schirved durng the mode] calibration (CT testmeent) and vabdstinn
(eover crop trestreeniky) (Fiz £ Tuble 3), For sslibrabien the PE was
025 the dmder was 605, end the B was 0.89. The model perfor-
maEnee was good dinmnz the vahdahon s= mdicstsd by relsted mode]
performance statistirs of B (0.7 and d-index (0L57), firther noressing
our confidence in the mod=1"s ahility 1o scrimst-ly predict SOC Poer
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Fig. 5. Comgparicon of simmissed and mesSsrrad ool nicngen 3t 0230 om dépih diring £2) ths madel esiibranm (CT - Correntional tillags ceatmend) and T & 2
evahuzoon [E-RT (No-nllage ywith ree cover cropd 2od MANT (Ne-ollags with mixed cover cropl]

studies hevr shng l:pqmlh:ﬂ.“'ﬂ:ﬂmdﬁl m:ng:h:.:.r srourately
pedictEz S0C [ex Liet 2l 50 % al 7). The models
egpabibity to siomlate TN was ame:ptsb}.c [' 5) Aﬂmugu the model]
overpredicted TN 10 some cazes (ez, 2018 snd BINT and B-NT oeat
mentym 20007} snd underpredicted i some other ceses (e 2 M-NT and
FNT trestrents in 2019], the overall medel performenee sistisHes {211
within the acceptahle m'ﬁzﬂ:‘ﬂ..:sac;&mpﬂah:mdms:m
smen et 2l (20220 IR ranged from 0.7 to 073, d index from 0.87 to
082, snd FE frome -5.6-1.0 5] for 5 DNDC sody m the peighbarics
Texas Rolbing Pi:u:m tl:g'.lcm_

{ alen Gizrnrsed the chellenees srsocizted with the
DAWDC model anJ'.'h"mm for TH. Sames of the re=zong, moch ez strochors]
uneertanty i the model ecld jmtify the disvepsneies bebgeon
ormilsted snd messrred TN waliss foumd s sindy. The DNDC mood=]
iz dengned 0o o over 5ol dally N from eddec crop rescues (anc other
mMgmMMndﬁd@M|m
nmit—crq:q:mgzp;m'.. fally = ol | 20200, and Stme stisdurs (e
B= 20] B sugeesbed rrmrovIng rti.n.,:d algdyrthms to Tmprove
the model 2 performanes mamulstms daly sml N Other factorz, such
a.m:ﬂemm:niursamphngmmanuhmmmn:umdﬂaﬂmmhmn
21 5) eould heve sizo comiributed
tr the ‘EIHEJ.!E“.-EET d:._pannﬁ {Emded = 4l El'.-L-_-]_

GEEEn it

tnike =t al

kt % al iA:E L

213 Soduigeer

The DNDEC mode]l momisted zoil water tnder different tn:annmts
h.iri}wr_]lss.micatcdh themode] perfrrmanoe statisties (Tubl= 5) end
&z shown m V= & For soll water calibrstion apd valifstion the &
mdic=s were 079 Ir;d 7] =nd the PEx whre 32% snd: §.4] 94
re=pectovely. Aliboughk Iow, the pbostoie wahies of PR reported m Gxs
simdy show that the DNDC mode] unds=rpredectead =01 water comtent for
themost part. The d-mdices seporied mn tns stndy ore shgntly lower than
the d-andices {ranzed from 050 to (LE3Y seported for sml water fwe-
dietrm in-e DHNIC eover crdp Impect senment shody st Chollisoths m
the Tooms Folling Plams b Soesh ot el (2022, The PE valees reported
for satf water mredichion m Smsh o7 2l (2027 rmoged from 3.6 %@
—0,4 98 sumwechns consirient sverprediction of the =oil wsir by ther
model. Other zhider - however, Eave: reporied pomtive PE wslues
ormonsiranne he endeney of DNDC model to onderpredees zoil water,
and these trendn ave connetent with oor fmdmes . For meienee, Seer
ot al (2031 ) Yeporied PE valoer ansme bom: 949 o 464‘!’&:]:!![\1']3'(3
mmndel fonl water evaloaton moSn mﬂa_.:d siuty Ab n =2 nl

ard U= o2 2l (2015) heve: alzo: seported th'Jl:rc'mna.t:ﬂn af szul
weier content with PE mngmng. boiween 13305 and 13-254%,
eoanectieshy

The e=timmied NEE valnes for 2eal waksr evelnaton smder the CT. B-
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Fig. 6. Companizon of nmuiazed and mezmred soil wamer 21 030 o depeh dwrng (=) the model cafibranon (©7 - Conventonsl tillzgs creamens) and b & o}
evaluzring. [R-NT (No-nliags mﬁ:ﬁmu@jmﬂ%kTmumd:m:aﬂmuwﬂ

NT, and NONT treatments were 0053, 0.6]. &nd 045, respectively
nmm?mmhdrmmfmm:mmmmlmm
eould be the tpping bucke: Wm::hmu-imth:mhﬂfm rimilates
=il veater movemment and some mesnrement srrors (2 . unreslizbiestly
high mesmured sedl water i '}'ml?m_m.pg:tdmm:dvahm
in other timer fie 0}, Severs] other studies heve Sirmmeed the weske
netses of the DNDC mode! in arcurstely peedicting zoil hyzivalogy (il
et ool DOZ0: Gymth of wl, 2000 He =t & 2000 2018 Cosgomves = ul
20107 Tty e al | 206 Cun v5onb 2034 Abdafla =t 51 _ 201 1; Dz
st sl 20611}, For insanee, Sxobel [2005) foind that the DNDC model
trndad to cierestomete soal water content, and T peritrmEnce Was pOOE
‘ompared to the Daney mode] (Hanses =2 gl 100); Abrsharmees gzl
Hamsen, 004, enother well-bnown heogrorhemical model Bue o
mageest fhat fatore DNDE devrlopmienis should focus on improvng the
=midstion of z0il hrdrologe.

32  Effere of cover sropo-onsead cotimm ¥eeld, sod-warer nse, soil cogarar
carbery ard moel e

& one-dvay ANOVA bagt for rnitiples means shovesd that these veas i
sansteally ngmificant differener in sverage (1991-2030) socd cotten

wield seross the three tréatments [P =10:875) (Pig 7). This fnding
therefore rejects cur hvpothesss thet NT with cover crope wonld kzadtos
mignificsmt dechine n sred eotiom yield when compared to CF. The =
carsiztent with the remilts from fld cxperments at the sante e re-
portrd By Levris == sl {2018) and Biale =t 8] [2020] Leveis = el {20] 5]
found no difreenees in cofton bint vaeld and sross marging hetvvesn the
CT =nd M-NT trestmeniy Borbe = ol (2022 aleo yrported fhet cover
erop-adophon did not sembesntly redues cotton ot seld. Similsr
findmgs were pubhshed and drecuesed 1n- mumeroms modsting shodies
from sem-and regpons, incliding Snen or = (005 hared Atk =t
{7} ﬁmth:TmmJIhngPllm:!:g;nnTh:::mittfmmﬂnz:hﬁv
arealse consistent with field sodies conducted by Belaniie et ol {3000)
in-the Texas Rolling Flain: over-zx yesrs {2013-201E). They found no
sigmuficant difference o cotton lint j7eld between CT and cover crop
Deloune et dl (2012 201951 bave alw found cotion viclds brivwsen NT
gnd CT treafments to-be samiar

Simleted varghlity meesed cotton yield war sightly reduced under
&:ﬂ{mﬁmdmm{m I7.3 %) ax coamared to B-NT (G
99 3%) =nd MNT (OV: 20%) trestmeniz {Plz 7). The resson for
simmilsted higher vield verahiiny under cover erogs could be greater
competition for weter snd nutnientz {e.g.; N, cspecislly durins the years
with freressrd oover crop bitwmss modurtion In those vesrs, sol water
sioEsET nnd:::ﬁ:mt:r:mphﬂaimnﬂzﬁrum:km:drubﬁhuﬁaﬂyakﬂic
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Fg. 7. Long-term (1990 - N0 vanebilty i amulasd seed cotmn yeekd undey differant meranmenie: O - Convennonal niisgs, WENT - No-ollage with micee coves

eop; BNT - Necgllags with sy oovee crop

fime of cotton pléntins =2 comparsd ta CT. which esn nesstvely mmpert
coton yield In contrass, whenopver oop omass prodivcon i=-mod-
crete. the Emommt of zoil weter rtored at the time of cotton plentmg 1o
almest the ssme under ey evop =5 e-covee crop treatments. As a
sesult eotton visld Soflowing Toveer ctrres crop biomes orodustion i
-gbeut the zame befwesn cover crop and no-cover oop rostmeniz. The
srvulitrd brends were shindlirto Borke ot 2l (20097, ewcept el wster st
plantng swwas Sreater in the soter prop trestmends Sus o Smele pamfal
anc for- mgatan.

In case of the T tresament, varsabihiy 1o seed ootton yield was due
to the venabiliy m sl moictere and minents, meressed nisceptibulity
to soil eroritn and relsted nutrient Joss die to soil diturbance. and
incressed-soll water evaporstion fom tillspe S =t ol (2007 bave also
found ollage te: 1) increess milcﬂ.lhm los= by expozme sonl oreEamc
mstier to-oavgen therrhy secelerating ity Srerrmpoeiting wwhere SOC 3¢
transformed into CO- and relessed info the atmonphers, i) sxpos= 201l
aperepates gi-the nwiser o wetadry and Geesethaw oyeles, and o
increpse apgsegate duruption They report that the disrupted ageregates
expose lsrze srmwamts of proterted Ishile crgamie © to mirreorg sniome.
stimmulating microbial actvity, 2nd contributing to 50C decompesttion.
Tillags can slen mmpact topeoil t=mperature and gershon (Wans = 2l
216} All these fectors were found to:effrct 503l water and nuinent
growin {Unger, 1995 Alhayier| =t 2l 2018) -

322 Jrpart gf nllnge and SoVEr oFOPS NS0T WiEter
Th:xkimafmunwtkimmﬁmﬂztd:mmm.l et
mm!admthﬁnyﬁ:thm:n‘tmﬂ:mpmmfﬁ BY

However: depleted so0l water was-repiemehed with sprng rams. Inthe

1n

evertz of higher, confimied water supply thronsh rainfall Grrigstion,
COVED CIOp svehems wers fond to recover $55f and memiam-mgher sail
2l 1ejeety our hypothesic thet cover cropr wodd contributs b the
‘ovessll redietion of sofl weater o frrtested cotton production syeteme of
the SHE. These resultz are comnrtent with theee peported by Sqrke =t al
'Ed!.ﬁ'fiﬂmﬂﬂlllﬂlt:aﬂﬂmtﬂ deplrted by oover crops wax
mp.mah:d!uﬂnwmgmv:rﬂﬂp termmEion by spring rems and defierr
Trrigation, and sofl veater was msintmined af a lgher Irve] fhroughout
the c=sh crop (cofton) Srowins stason under cover cron treatments a3
ezpaoty by NT with cover crope conld hikely redore manseement cosis
sasocigiad with- rgation 1y the ong nin whoch 1=:8 parampont-findiog
for the sigkeholderz m the SHE (and mmilsr sress) where weater
resoucery sre rapidly depletins (SAEE 014l

The negstive effert of cover cytpé on moal wWaley == bsve been diz-
mzped extenmvely. For fnstonce. Frets = sl [0015) found that, in
ramfrd cropping Tystems, soil veater sborage was reduced by the intro-
durticn . of cover cop brestrends sspenslly dinns the Sey vesre, The
cover eYoD rowing sesmon follovesd iy weater ciress on suheeguent esch
bt higher rminfsil aress Forther resesrch on evestive siratesies o
sdopt cover erons = needed to harness thmr beaefits

Cover cron torminstion IIMng oIn erve 25 & pofennel sthratesy o
overcame the nesstive sffecis of eover crops on soil weter For insiunce,
azly terminstion of e murm&dmngnﬁm‘g&i:mlw:
confrnt oomparec 1o the iare fermimeton (Mimssesr of g2 1220, Jomes

\
fanad)
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Tig. & Sirofated efmees of Sliage and coves oope on sversg= (10912000} defiy zoil vrater =t 030 em zail deprh. The dashed Tiner chew eqves srop hareem (Math
25), cotiom planting IfIiEj._'?_'_‘l_, coton harrest {0ct 25] and covercrop plaming (Mer 3. Abbrevistions CF - Comentioea tblegs 35T - No-illage with-mived cover

o R-MNT - No-ailfzgs with rye cover mmop

et al M), Simeh ool ol 2009} Thessfide cover crop termumation
mEnarement == anoter mmpostant sres (0 be expiored to-betior nodes-
r=ns the best wapr oo Initgrate COVET COOps D IOMN-ING CRLOD Pro-
Snchitn Tygtems i achieve the denired bereefits

Cot'my erop dermmation temins fen ==ve &5 = potenhs] dreteey o
overTome the negsbse effects of cover oropson =01l veatey. For nstanee.
early trorminztion of mye cover remilied m srpmificantiy igher soil water
‘cortent cormpared tnth:htr_ terrmivterny [ Mmeresr o 2l (990, L
et 2l M) Simgh et al .11_*.'.'3]. Therefir= cover crop termimation
mEnapement 10 snother Tmportant ares e be saxplored oordey o betber
enderzzand the best ways o integrate cover crops I somm-and cotten
mrondurtion systems for echisving dexired benefits

ik
E8

323 frparr of alinge and cover oropore on 2ol orgne carban

Az Hypothemzed, the long-term smmalation resolts showed & contin-
ums ineresss in B0C with ail three trestments mlthoush the mete of thic
fneresse Wiz motsbiv different screes the trestmenits [F2z &) The SOC
merrEss MaTisared ootoon prodErhon sy=tems was mmaniy cee torhe
comimuoms reiun of cotton and oover orop rendues i the sml
Efa:n'ﬁ-:fﬁréhtstuﬁﬂrthz;zapd:ﬂm:sl te ehe amoumt of erop residnes
modued, wiich potrntially explame avhy omulssed SOC waz- hisher
under cover crop frestments [15.47 Mg © ha * (40.2% higher) and
17.57 Mg T ha * (502 % higher} in czoc of B-NT and M-NT trestments,

11

eerpectively] compared to the €T frestment {11 03 Mz € ha '3 These
findmes sre coneisfent - with the remiis from & feld exproment =t the
study site n Lamesa. T o which Uews 22 2l (2018) found that S0C
dmarhled fnflewing m B-NT sdoptionin s 17 v comventions! bilege eotion
produrtion mymtem Steeh =t 2l (5D slso reported sty renilts from
8 DNDC siudy in the Texar Rolling Plaine Severs] pther simulshon
studies have-aise reporied Imorovements m S0C following the adopton
of KT =nd cover emps [Halvorss o &, 5002 Alherves] e al. 2010
Ma—hall rt nl | 9006 Sinph et ol | 2000)
Dnfferent ressons snd hypothesss for the mpecvement-m SO
following cover cropped NT sy=tems wers dizenmzed I the past stndies,
Ome of the poicnts! ressomy for lovwer S0C ander O tesiment
campsred to NT becams Sllege expozes snil organie matt=r to oxyzen
thereby scceleratne 1= decomponton wiwre 50C = frapsformoed into
C0: (B e al, 0= Uins=r, 1=99). Samye of sl {2002 sl demon-
redused SOC &nd N loeser m romst by redunng soil srosion and N
muneralizanon and by segoesterme stmosphene: O0- =od M. Purther-
o, & Teview by Theps of al (3023 found that the mireducbon af
sorghum. merezsed S0CIn 81 3 of reviewed stisdies They found that
50C merease ranged from: 28 55 1o 58 % when comparing comervehon
szncultoe with TT. While theze findmgs justify our resulm, the extent
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Flo. 8, Stmmlates impart of tillags aned eover erops 1091 26200 b (53 sl =oil orgastie easboryend () iotsl mitogen i the 0-30 em sl Iover. Abbrerianons CT
Conventiona] tillage; NNT - MNo-tillsge with mived cover coop: B-NT - Mo-oiizzs with e covercrop.

Tahi= G
‘Sirmitaed mrerags (1001- 35000 o] rirogsn ingmn #d okt aeoas s
i

Varinhiles Titlag= Ry= Yl
Slnp

Frtllimes W wpplicasion g fim 1) 140 1420 1550
e 3 dpret i:l-gk. By SE.0 G 1171
Tred T O ba ) G oo 260
Geocs mimewatimad ::an ki 1414 1463 i
Tl Hommeihs ha ) 3224 ==2 4814
Hegurpusy )

Crop ™ apeebe U ks 1) “BS0 EE Sh4
HAzsinilaset 1 a1} 1057 178: 723
4 lenrtiing Tz he ¥y foell S SEAE 553
Towl Fouwpos Geha *) - ot 3339
Chaig= imasil ¥ Jeg ba *) 4L £33 IS

trpe, t&iﬂtdhmnsud:ﬂuhri:mtvvdl_ng:imi:d and oidersieed,

3324 Impart of niinge @nd eover oopping on ool o mirogen

The mmmulated oends for TN followed the pimulsted chaners= 10 50C
(Fiz 2}, The average simuifsted T was the Iyvert for O trestment {1, 56
e N M illowed R RNT {228 M Nhs Vend MNT (234 M= N

ha T} Oversll, cover crop trestments showed greater TH comeent (by
296 mnd 255% in the czzc of E-NT and HNT, sespeetively)
ecmparedto ithe CT breatment These resitts suppert oor hypothens thak
NT with cover crops vasuld increass overall T, and are comzEtens with
the fndings from Smgh ot al (2022), who reported higher TN comienis
mmummmmmrmmmm
Bediead TN tumder CT trestmient comid be stiritmted to hicher 3 Inszes
tirough Jeaching anc nmoff ((irser, 1990, S5 o2 ol D002, Wing rtul,
2006), Grester soluble N in leschstes from soils mansged onder CT
compared to the leschates from NT systefis was alse reporied proviously
[Rasidell et 23 1005, Jieo ot ol 20O Hefif 3014). Imgrovement m TN
fellowing the adopbion of cover crops was alzo disruszed in pthrer biter-
sture For exurmple, = revisw by Farmmbis ot al (2002 reported sigmé
feamt improvements m TN and sther morgsmic mrtvients folowing the
sdoption of NT and cover cropping doe to the seatons discasced shove.

Eam:ﬂal::dan_—.u.ﬁtml H::npl.'d:la:l:hd mJ:hmh under O and cover
erop tregbmendts ane smmmerreed. | Table &and Frz 106 For the mosk
part, grester posnve changes in ol ¥ Storaps were aneiated imder the
ALNT trestment (127 5 ke Whe ), followed by B-NT (8231 k5 Nhs 5
and CT {7411 kg N Ea ) Simuisted N leaching wss srestest under the
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Fio. 10. Comparison Fetnwesn the fimmised torl pivogen inpots @nd sempoam (1991 -20201 aemees the thres oeammenn (&) CT fedrnvennonal qill, (53 B-NT {ho-
tiliage with Bye cover), (c) M-NT (No-fllags with mived cover). and, &) pimnizred changs in eofl nithogen SpHEgs

CT tresbment (87 6 k=t 1) compered o R-NT 605 kzhs %) and 3-
NT(59.3kgha 1) Bast siucties aleo reported that CT contributed to 2ail
N and other nuirient loszes throngh leschmz and nmoff {Tnse. 1005,
Sax ot =l RN HsRE 2014 Alh=med et el X5 Thapa ctal . 2023,
'Ih:aqﬁ::ﬂingmﬁﬂtﬂ:ﬂ:ﬂmmtzh:ml}iirymmuﬁ
potentialls be forther enhenesd by cover crop adoption

Bimulated mrrsgses in =il N Horsss under oover oroop btrestmenis
[M-NT and B-NT) could be mustified by the presence of mose litter
ergnsting from NT snd cover crops. Perhapy the most vishle pesvon for
Ihiu:qrm‘mimiinhﬂliatnrﬁy:mh:bﬁt:nrdmﬁmdhynﬁfm;
the direct and indrect shilities of cover crops to ehengs N dynantes and
pools ineeds. Farmane o= 2l (020} eeseess thst leanme cover crops can
ha 1, on sverage) can eanlain the ereatect inereges Inondl M imulatad
m:l:l:M—Hchuupa:ﬁi to the gther two oestmentz. Fe=msha e 28
| almy stipzest thet eover crops cun Tmprove a0l N indireetly iy
‘captEing mutriemts before they leach oot of the sedl profile. This
mecharTEm proviaes-s potrniial sxpenaton for the mmulsssd mereass
m zoll N under cover crops (MR and R-RT) compared to T

The effeets of tillsge snd revidhie manszement on oil N posls ywere
dicrussed in- smversl dther stodizr Halbern 22 gl [2010) condortsd

greater soll G 2nd N rontents s well a5 mirrobial biomes=ssnd poten-
tielly mineratizshl= C and W conesntrations mmder both: NT snd reduesd
u]l&g:utaa:m:unmmpa::d“mm.d]matdpinwnﬂﬂum[n
sddieon Wiz 5 mred Eatvr ex wl (20]6) immvesnpnted rhe
mq;u:tuth]]ag:nn:ﬁﬂﬂ:ﬁq‘mind:ﬂnmﬂ xrsiﬁal.mdﬁ:lﬂNTcE
reduced: Gllage moreszed =oil oreame N concentrations sz well S m-
crobial bromess M, which could potensally le=d to ineressed N mimer-
siivstion iunder NT 25 compsred 45 CT.

Chr mimulation reqults ‘alzs show that the rate 2t which soil N &=
stored couls be affscted by rainfal] and szeociated so1l morshree ststne:
For cxample, during the 3011 growing seazen, record brealang droushe
oonditines were recarded in Terss snd mesd of the U, lesdins bo below

average vields Simmulaied seed cottom yields far CF, M-NT and R-NT
during the 2011 zrowing sessom were 6535, 337 and 513.] Egha ©
TesDeChvely, Ilﬂ:].’:ﬂdie:t ru:dsahlthdmwth:tﬂm;mtﬂﬂ ]:uJ:rg—t:l:u:l.
z'imgz sormer the festrment (cr: 1900 skshe " M-NT: j203 L=
ha ¥ and RN 1045 k= ha=*). Ti:clﬁmuclﬂmﬂﬂllﬂ]mrﬂ.rrtthﬂ.*
L=z N wes meed by the cvops during the growmg s=seem (Fiz: 1) thereby
remalting In e notsbls mersase m sml N forage as depicted mn Fiz 10,

Cme= of the reasome for the feduced pla N mrizks (0 addinen o
birmited water: svsiehility for crope] m 2011 iz 2 leck of encosh plent

—=ir e al
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Fio. 11, Siodated (1001 -2000% £z) gros: minesalived nitmges (4), (5) cop N opmke end () sssimilsed 8 inder $ifferent trestreents €T Comvenoonat fllage:
ENT - Mo-nllage with mixed cover oop; B-NT - No-tilage with e cover oop.

tﬂh]:ﬂ[?ﬂa,ﬂml,pumﬂvdu:wth:nmﬂam&':dmmm]\
mfiesibimshon (Fig ‘}_‘Iﬁ:r:dulimmmmhmdﬂmldpntm—
fislly be striboted to the declined miercbeal schvte (moerobis]l N
srmmmilstion was ko notsbly lower durme the 20171 srowing - s=sson)
mﬁulmfainrﬂl:snﬂmmtmdmpum:mfﬁnﬁr
et od (065, Coraers ot ol 00 Thewy o sl W17 In actipand pe-
o e the SHP, mercbaal sctvity 12 mostly Bmited by s0il moisture
‘boesuss polt trmperanmre 3= neuslly optmmom.

Groer N minclization. =t microbds] ¥ ssomilstion were alo
mdmdn.&tmmthmdblﬂm:mr:dbﬂ
(Fiz: 11). TEese findines are canaistent with pest smdies whirh showed
thet cover crops have the ootential o moresse microbaal schvity and
overall soil fernbibe (Mafif, 2002} Den Syming of &
cvalzated the potential of cover cops in fmproving microbial activity
ane feriihty m-a ssnedy =oil end foond | thet cover erogs meresssd-Tm-
crohial hiomeass C end N by sppreomstely 56 % and 90 56 respectively
== commpered o winter fallow sveterm Thess Improvements were fol-
growing seezons Trerall, rdines from this stedy shoie that cover frops
have the potential to improve soil X by Improving varoar proceszes by

-

Carde=rrn e

14

The DNBC madel was socsestullyevalusted for seed sotton vield;
cover crop: biomass; snd C/N a0 DrioT To Cover Crop termea o sail
term simulation results showed thaf sdoption of NT with sover crope
rezulted -5 sigmficant meresss e SOC and TN, soggeshng that the
Bﬂ:ﬁﬂﬂf‘ﬂ'm&ﬂ n:mhmu:ﬂh}aiupﬂm mm:r::wimnﬂm
sead cotton ¥ieid sorose the thyes fesiment=1m &éﬁ-sb:&}*.Hm,n
netabls venshility it eoil water snd sred cottonyacld was found m BENT
ﬂRﬁTmumwﬂtwtﬁnm@h
eome izl zssecisted with cover cope, expecislly tnder Hrited wafer
sveilshility sueh a8 in dre yesrs Oversll, findings: fom thiz shedy
recommend that the edoption of NT and cover crope could eontmbute to

erops could result o rednetion of it cocts (ferfilicer Trigshon water,
:n:]m:dmﬂ:mhﬂup[:m;udmwhd:maﬁq
consider=tion for fermers whede pramsry nierest 15 bo o profiishle
‘Temmng operstions - Fmdimes om thae sty 'alss mrovide momers and
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other siakrholders with & better imderstending of the Imparts of cover
erops and flisze prechess an sofl Cand N dinamics oo semiand i
gated cofion producnion STtemr Cor fubwe effests will focus on
zzzermins the imparty of tover crops and NT en dryland cotion pradue-
hon systeme. .
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