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Research I nnovations in soil physics

Prof. Dr. Rainer Horn

I nstitute for Plant Nutrition and Soil Science,
Emai | : rhoking@soddés. uni

Abstract
Soi l is one of -dbmpomotsitngc rciotmpcaarit meint s of t he
numer ous ecosydht eams saerhvaibcietsats uf or bi odiversity,

producing food, feed, fiber and energy. Soil s wul
none site adjusted | and management and i mproper
broadest sense. However, to feed the rapidly gro
production must be doubled using the same | and r
Thus, al so the soil physical resear plmoc@ssest or
and functi onst o ftrhoem macer ors ccaloe ) but it also has
coupled soil model s which allow to |link physical
functions. These | ihksebehweddenndenailtegdpaongpewel e
uncounted number of models available needs furth
2014 a new generation of soil model s based on a
me ¢c hanhiecrmilc,alc and bi ol ogi cal processes i S require
and thus contribute to the preservation of €C OS¢
cl i mahtaefepeedback processes, bridge ¢dpamént ,soahd sc
facilitate the communication between science and
Furthermore, the definition of boundary conditio
soi l properties and functions i n ceanmlgi nadiilon wi
systems needs more in depth research approaches
used gener al definitions of sustainability and r
broad range of societadale chahlgengnedsiigmacl odi ragq dc lai
change, water resource protection, bi otechnol ogy
sustainabil deger tciofmbaat ingn. Thus, the in depth
mechani ciaés((prbpemtd heheni maoroscale from rheomet
approaches), the overall available problem of hy
water storage, soi l erosion and gasokmgssabn ch
gaseous fluxes and processes under various mec
more in detail in the following decades for the

wor |l dwi de.
In the I ecture somenmabeutdetuai teddanhtormaearch a
wi || be documented.
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I ncreasing soil productivity as a foundation of
M. S. Fan, & F.S. Zhang

Coll ege of Resources and Envi riomemesnittayl, SBeiiejnicnegs ,]
China

Abstract

China‘s economy underwent great changes since 19
reforms addot hpobipeyw in the 1980°s. The growth
one of theamabmphashment s. By 1999 China was fee

popul ation with only 7 % of the world*'s arabl e

crop yield increase was accomplished bgigsegeater
and other technologies of the —Green Revolution
most of the arable | and has been base of —Green
i mprovement of i nherent soinlgi pebeadsuendyi me d& s/u rmveanse nct ¢
(e. g. |l eveling and consolidating soil) and biolo
increase in soil or gamutftr iceanrtbso ne s(pSeCcC)al d ryd fmac rl
yielding soils.

Looking towards 2030, further increases in crop

the demand for grain and to feed a growing popul

for the | ast 50 years fori t&higai.l Trhemaavnasi | arbe | o
l'imiting factors in China. Thus, we propose the
China wild.l depend on a continuous i mprovement of

Thi s paper summari zes himrmtamidcaflutwurendpser spect &

productivity in China. Then, the approach of inc
advancing food security in China and for strenc
century is discussed.

KeywpFrodosd Security; Soil productivity; I ntensi fic
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Ut opus: a novel autonomous robot that uses rence

causing compaction.

Dami a 2BoWoelrk et MWamn‘@emBlZéabe!| . McKenzi e

Teulera Son Duri -Manlac,orCarkmet e4r0g Pal2ad Vil afr anc
Oi ko Logica S.L., Carrer Sant Roc 7, 07001 Pal ma
‘Universitd4antlapbRbarbanusstrasse 3, 55118 Mainz,
‘Yames Hute,onDumdsetei,t uDD2 5DA, U. K.

Abstract

Cultivation, seeding and weed control are funda
world these activities use increasingly |l arge ma
compaction. hiTrhees luasreg ef onsasci | fuels for power, k

increasingly expensive and contribute to Greenho

the developing world cultivation, seeding and w
smal | , poorlyhotdhngst eanl|l ardther afford nor wuse
fossil fuel s. There is a need for a way to cul't
heavy machines and tyres, usli ngnacenewabbesiehef g
manu al |l abour and that can work on the scale arg
propose an autonomous robot, wusing a novel tract

by renewabl e enalggsdaanaeteahnhabbgi Eor multiple
Utopus, is a farmer initiated and designed machi
instead of tyres. Th-pulmac b o newigiyreattamarsi nodne pae n p
frame The front frame anchors the machine and h:
then the rear frame anchors and pushes forward t
demonstrated the capacity tocowmlttriodvat e Tsheei |a nacrhdo
narrow (typically 1cm diameter)>»30odm ahaaneagghe
around 60° depending on soil resistance. The pr
t he weight resthegtoneshandndkopt &, contr ol gui de:s
motor that canhdregeaml d ripat taemry or sol ar panel

Devel opment of the machine is ongoing, includin
present r evsaullutast ioofn,f ieenedr ggy ef ficiency, l i kely co
Keywoadgrsi:cul turapulrlobotensewabplushenergy; tracti on.

compacti on
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Soi l Structure Dynamics: Evi Reneartfirooom Chualrlachens

during Wetting/drying Processes
Meng Zhavi'g iJdshuga WReibtemanadod tTomsheng Renl

'Department of Soil and Water Sciences, China Agr
Soi l Science OepalitmandtaiNerthi versity, Ral ei gh,
®’Department of Agronomy, |l owa State University, A

‘Corresponding author (tsren@cau.edu.cn).

Abstract
The structure and pore related functi ocnts ooff a ti
wetting and drying (WD) cycl es. OQur objective 1in

structure as a function of Whb )cyan & s watseri nrde tcar

characteristic (WRC). |l nt esnttivals,oidndval welrk cdent intt:
continuously after tillage. The resultsbshow t ha
i ncrease, but no significant soi l WRC change wa
(about 1MW edalysd, a steady state, and soi l water
considerably, i . e., the soil could hold more wat
WD cycles on soil water retention charreascutletrsi sti ¢
suggest t hat soi l structur e, as indicated by t
complicated spatial and temporal variability und
Keywor dvater Retention, Chacvesxsesgistics, Wetting/
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Temperature of zero and reduced tilled <clay so
European boreal climate

L., AlPakMkkuBakwij, a¥Hatut,aPPaal oj ar vi
‘DeparbomeAgricul tural Sciences, University of Hel
Natur al Resources | ManiagementFi ahdndPr dukeée) pn C
Resourde&i oi nen, Finland

Abstract

Conservation tillage has taken its position amon
the |l ast two decades. The reduction of tillage i
surface | ayer and changescbanyephlyaveabeenopsesu
down soil warming in spring which may delay the
by investigating the effects of autdammnmtiflledade i
experi ment s idiugrsi nbge ftohrree es oswprng t i me.

Continuous soi l temperature measurements were ca
clay soils in Jokioinen (60°49'N, 23°28"'"E) in Fi
years earlier thanetdhe Speasnygr drmgntey gtHordum vul g
experiment s. Soi l temperature and water content
pl ough2e0d c(nMd dept h), autumnlsStaomb| e aodl zievat ed | (1
dri |l 1 iinngg)i nplsoptrs . For continuous soil temperature
5TM (Decagon Devices I|Inc. Pul | man, WA | USA) sen
tillage and measurements (interval 1l elvoere,s dat a
Il nc. Pul |l man, WA, USA)) were done until spring s
50 cm above the soil surface.

Based on the results of first year, during the s
pl oughed sohian wahsatl oowferotther till age treat ment s.
was the highest in ploughed soil. AlI treat ment s
degrees at the same ti me. The resulet spapfert e t w
di scuss the effects of winter conditions on soil
KeyworéAdAstumn tillage, Ploughing, Stubble cultiva
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Mapping tillage intensity by integrating multipl
Feng?® G€LgaDaligAt e Sli guel® Quemada

Hydrol ogy and Remote Sensing Lab, USDA Agricul t
USA (feng.gao@ars.usda. gov)

°School of Agricultural Engineering, Technical Un
Absact

Tillage practices play an important role in the
practice can help to reduce soil erosion, i ncr e

practices could be appldiddenentdi fheersityi thepen

¢

weat her condition and farmer‘s assessment. Remot
tillage intensity at field scales by mapping cr
pl antings.paMedailum esol ution remote sensing data s
information at field scale from the two shortwa\
may not be available shortly afteaeamaytshd opl drainidisa@t
and cloud contamination etc. Efforts to assess t

have been only moderteaetmploy ad u @apes ofawclh. hAa smubletein  d

robust in different itedppSitmg esegilmnsorafert heo Wru
tempor al information that are required for mapp
approach by integrating multiple remote sensing
Spectroradi g mdtdaari | YMORIVS si t 500m pi xel resol uti
generate the daily 30m pixel resolution reflect

Refl ectance Fusion Model (STARFM). We test the h
data provides more accurate information on mappi |
individual sensor imagery alone. The study area
Conservation Effects AssessmelnawaPrwgle.ctQv eOE AtPhHe w

sites, crop residue cover was measured in more t
met hod and estimated visually in more than 200
used partial meaematemesrinsi hg dawanand then eval
remaining sampl es. Figure below demonstrates the

data fusion approach. Resul tserbhase dMOdn Ssiamg | & hle:
Landw&a@D3S are compared and analyzed wusing the 201
wi || di scuss the potenti al and | imitation of t !
mapping in this presentation.

Keywocrrdespp resi dues, tidilragge MODIleSsiltaynds atmot datsa n
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MODIS (500m)

May 31 (151), 2011 June 7 (158), 2011
o
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£
o o
8 o
© -
o o
c
8 Q
o
X
\ predicted (data fusion) observed predicted time-series (30m)’ ?
Landsat-like \ minNDTI (-0.1-0.3) field measurements l
—
§ o r-‘v{‘.v
tillage intensity percent of crop residue crop residue = f(minNDTI)
[red: conventional; yellow: reduced; green: conservation) 0 _ - 100
Figure. The crop residue and tillage intensity m
and MODI S) data as illustrated in South Foc
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Vi sual Evaluation of Soil Structure on Amazon so
Rachel M. 3. AGuiamad,aé&We INeivregit adBrr Gno SF.I vlR. Pereir a
‘Department of Agronomy, FPeadr earnag8l, U/ iav ealros iCtoyn haefc i Tee
8553380, Pato Bramao)| : PRacBragiull maEaes@utfpr.edu.

Uni versidade Feder al do AmazonasCorMAdvadoGeln. RentOt
de Educa- «o a-0i0st ©nvraina,u sg 9 ANV, Brazil
‘Universidade Feder al do AmazonasCorAwaddelh, RCA O

DEAS, -GO®O®ATaMs, AM, Brazil

Abstract

Vi sual evaluation of soi l structure (VESS) has
textures, tillage, crop rotations, agricultural

temperate soiltestFedv VESS i esddravter opi cal condi ti
to use VESS on Amazon soils and the —Terra Preta
reliable assessment of soi l physical structur e,
exepxially in developing countries, such as Brazil
l'i mited. We tested the feasibility of VESS to ev
and TPI . The sample sites wemNeglocatAendzoear BEan
evaluated areas, which had not baemrasubjeadctfeod ffo
tree and vegetable cultivati on, under —Terra Pr

cassava and pierengplerat(d)ePgstnring,; and (5) Nat
VESS samples were taken along a transect. The e
(Sq) to the top layer (25 c¢cm) of the rseogdt ebsased
among others such as root development. VESS was
structures, as well as different soil use. The |
not present significana Sq adfi stli.ca,l @didrMfyrgoacaedss
Al t hough the Crop area had a | ow Sgq the soil i
attributed to the use of fire as a management p

hi gher Sgesttheon tthhee rsites (TPI

2.2 and Pastur

co

=}

sidered adequate for plant devel opment , in tt

compaction (~15 c¢cm deep) was observedThiwhich <co

result also highlighted the importance of scori
overall Sqgq to a 25 c¢cm bl ock. VESS was shown to
Amazon, considering the areag vAasthkessamneaed. the d
Keywpri@derra Preta de indio; Aggregates; Soil qual
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Ef fects of soi l till age intensity and compost
ecol ogical management systems

Ut ead, Bttt IF,i nE.ktiPhel MS.

"'Department of Soil Science, Faculty of Organic
Ger many.

’Department of Ecological Pl ant Protection, Facul
of Kassel, Germany

Abstract

Conventional soi l tillage include practices to
water infiltration, aeration, temperature regim
mostly the topsoil,, but of t een -Noml |tahgee dreatyr i immamrto
top/ subsoil structure by natur al recovery, but o
process. The wuse of mini mal till age, subsidiary
natur al regenerlatfiuwmctoifonssoibly pehnyhsainccaa ng bi ol ogi c
structure formation. The main goal of this work
soi l physi eRestarch h®r &jUect OSCAR, which main g
i mprows@éreation tillage systems based on subsidi
physi cal properties (saturated hydraulic conduct
bul k density, precompression sa rfeisesl)d i emx penrdii md rutr
factors (tillage and compost) were analyzed in a
experiment al station of Eichenberg of the Unive
standard plow tp BOghkm grephbhi mpdt 25 cm dept h wi
preparation. Both tillage |l evels were prepared
achieving four treatments in total. The sampl es
Reults show a high influence of the tillage tre:
especially macroporosity and water conductivity
observed in the mini mal ti | | amgief itcraenatl nge nit rsf, | uaelnt
conductivity. This reflects a |l oss in macropores
were detected in the measured physical soil prop

the need for feasetpeopewoni ¢eésrdogi hpol onger period

Key womsdgsucture, oscar, organic farming, agromac
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Annual and Perenni al Bi ofuels Crops: Et hanol pot
G. , -PSii%eit®. & Bw.nStCaw. i, a Bil) s 1) agnaehiltorsa
®%Agronomy Faculty. Uruguay University, PaysandY.

Abstract

Il ncreasing demand for Dbiofuels sources has motiyv

or rotated crops for ethanol antel flaathar ntuhati emt
considered in bioenergy. This study was conduct
resi due, tot al bi omass) and esti mated ethanol yi

perenni al crop inawestP@@@guasSywefedar soirghyen ( Sorg
grown <continuously; corn (Zea mays L.) rotated
sorghum (Sorghum bicolour) with two residue haryv
perenni al cggaassa¢Pawitum virgatum L.) were eval
these six years evaluated wefe faclhliewed -bw trho tsani ¢
wheadrghum with residu®.rdmeveldwesl. ltbréeecalt mkat W
sorghum with &nlTyo-Plalr.elMoOv all hhaates were greatest
(578 KbanN HaB8 '&Kmd P5hia*&myd N1 ham'vKigt hPouhta or with s
removal treatment s, respectatweesl wer eHowegwhers,t tf loe

and continuous sweet sbr grheustp ¢ c4tli9v ealnyd) .3 4TOh eksge Kr eh

perenni al grasses as switchgrass can produce gt
et hanol yi el dweelf opr ordeuncetwaobnl egrfeat er . However, h
increase extra fertilizer inputs to maintain soi
Keywprfdsofuels, ethanol production, nutrient rem
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Impact of long-term conservation tillage of clay soils on grain yield of spring cereals in

North European boreal conditions

L., APak@kkUPari kal oj ar vi
‘Depart ment of Agricul tural Sciences, Uni v
|l aura. alakukku@hel sinki . fi
Nat ur al Resour c eMa nlangsetmietnut ea nfdi nRPraondduct i,on of Re

Joki oi nen, Finlandpap®aiaviojmaamwi kaok a®@eu ke . f i,

Abstract

In Scandinavian boreal conditions, farmers have
and time saving reasons during the |l ast two deca
grain yield haHoewebveeeen poutbddyimsfheedduldo eg have been c
examine the grain yields Theobedveofthsistudywageo syst em
examine the lornderm effects of tillage intensity on the yield of spring cereals in northegabor

conditions. Based on the grain yields, the mean annual soil carbon inputs were estimated.

In three longterm field experiments, spring cereals were cultivated on clay soils in Jokioinen

(6029'N, 2328'E) in southwestern Finland. In a field experimdasting 30 years, the effect of

autumn tillage (stubble cultivation or ploughing) and straw management (retained, removed or

burnt) on grain yield was examined. In two other field experiments the autumn tillage treatments

were ploughing YtostObRBBBe couldteiptedht i on (10-15 <c¢cm
drilling in spring). The grain yield results of 15 years were available. Based on the grain yield

results, the mean annual carbon inputs (crop residues (above ground) and roots (below ground))

into soil were estimated by using the plant C allocation coefficients proposed in literature.

As mean of 30 years, the grain yield of spring cereals was 4.3 t/ha in ploughed treatment and 2%

less in stubble cultivated treatment. The removing or burninga# stid not affect markedly the

yields. Also in the two other clay soil fields, the grain yield was 3 to 4% less in stubble cultivated

than in ploughed treatment. On the silty clay soil, the mean grain yield of zero tilled treatment was

3% less than that gfloughed treatment. On the heavy clay soil, the mean grain yield of zero tilled

treatment was, however, 17% lower than in ploughed treatment. The annual C input followed the

yield results.
KeyworBbsoughi ng,HoArudeuumm wulld aargee ,

11


mailto:laura.alakukku@helsinki.fi
mailto:ansa.palojarvi@luke.fi

2bl nternational Soil Tillage Research Organizati
148" September, 2015

Nanjing, P. R. CHI NA

Agricaltpractices savings, focusing to soil as ¢
of CastrioHvuamcawmel i ca (Per u)

Ji mmy Ocafia Reyes

Caritas Huancavelica, Jr. Antoni o Raymondi
chuancavelica@caritas.org. pe

Agrarias Saeacehtg of Her mi | i o TWeelrdui.z 8Aw . UnUinvi evresristi
Nro.66D1CayiHudywmnuaocsBgaiali as@unheval .edu. pe
Abstract

The small farmers of the Andes of Peru has deve
tillage with ani mal traction or hand power, ear
depletion with high productti@nurctoasrne amnanetsh.e Tnhiigs
worries Caritas Huancavelica, which bet on the
crops production cost, save time and adapt agrioc
project i mpl emejnirme i W O0&t amtiaed 54 smal | far mer
demonstrative plots and farmer field school. I n
beans and the ones, where there were only weeds,
far memet dbdrn vegetable residue in these plots,
pl ots received an suitable nutritional and sanit
2 workers and ani mal traction warkhngglOrdpysupe
saved 4 workers with 7 work‘'s days per hectare.
|l esseemiCdOsi on ( Rei c-oisnkdyu cle®hvCsCs iToh |l &gem soil ). T
frequency in theet wadi evengl|l 7adrmiysul while in the
every 11 days, saviofg watwat ereirng carop2@5z |, doir
water and keeping longer humid soil, dare. t o shal
Al so, when the environment temperature, at mi d
temperature and humidity, they attenuated drasti
the soils with traditional fmanatgheemeqrta wiTnhge sef fec
exponentially, from O to 670000 wunits/ hectare.
Finally, the demonstrative plots allowed to save
wor kl ess, respecttihveeley . .waFsurann eirmmorreease of the bi
use of irrigation water.

Key woragsr i cul t ur al permaicstsiicoens;; wwoirnkge rcaf, Wt er ; S (
eart hwor ms
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Ti ming of l'iquid manur e i njierchii mintso rasn, ou sree daufc e
emi ssions from cropped fields

Lin3S.RBami e zKrG.zt o weak if; alcGe §h.tDeRj.e ;h aBet’g Rr. N.
Sprofyt L6hstr aRraver 0.8 . H. P.

‘Depar b e n e waebs ceulncievseprAd ibterdtmao,nABo,nT,6 G 2R3, Canada
Al b Amgtr a canRuurbeelv e | ofpdmremmtntdet hbABJdG&H 5T6, Canada
‘DowgroScEemares®,n, T8L 5C1, Canada

“Eur oAgeMma,nnhei m, Ger many

Abstract

It webcknowlh échy e dx u(sid®)i ama j prre e nd a@GHG)h,i ich
mostdeyifveagr i cAbow& BIGHGE mi s dir mmsr i cauriNgOvyarned

t wKot h iortdh oNsCee mi s ciomfesamoppy s theanvss o gl s epeatedl y
receanavnaiomygnt het rfogremniT hisraaons . e cotfti hviesss earrtenh

i nvesGi@aetdaustiratmagr e se fdfei mii teindnaat ni aognepnreanctt i c e s

Thir € seaamnmdNOeani s sfiroadneoont r@man iimg etcit n{efsa b |
spriegadmitrnes f ectofMevma s i fiinha tfiindimtrrsap @ 4K n

di met hylphyrs g tDaMtPeB hidd e nt hkéeigecso | ccpindams,Ofs| iux

Al becrrtogppyagems. I n t hei eéaxtp eyr ivirealrdt istodf ta w2eOdl 4 , f

l oca{ Edmesanhibdaconabned)i tbntumwieln2®d®Bhewbocati ons
recedivfefdea ruryegkainrayn wradés n j eacEEdendo nw loird vei maen u r e

waisnj eacttaecdo Mthe. manure wrnatapeiHidgdThemdairy manur
and the swine manure contairreshEGuS4 megsuBemBnygs |
were done weekly or two times per week following
frost f Basecpetrheosdwl.ts from flad duld ¢ ¢ emeah serdement
i asi gniifniccreengGeemi s € ioonp s O dcdo n twi ot Ihe@awmtf 2 & 41.8

N, OKNh'S f oBd mona m348s2.gN,OKNH& ' f olracormbeq. 0 0% k.
overaalelrraegdeu dtuie@nhies@fni t r i fi ind & twiadsrbro®i@ %9. h e s e
experiwmé dbnsd wmmuiehnge X wgr o wi enagst oonesvteledn na &af et t s
manurng ectionnbhi measawdl | as meiatsruog lesneamx isd é yf Imax u
static chambers and automatic chamber s, pl ant

characteristics.
Keywpr Manur e, Nitrous oxi de, Nitrification inhib
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Does strategic ti-tlbhbef aameng pyatemsfA no

Yash 2DaMar k °Cr dawfna% BYi vieaRh! dfi etomgWweiShlrielevat sa
Koduri | i a Cali kal°4Bmed sPeer Schenk

School of Agriculture and Food Sciences, The Uni

Austryaldiaamg(@u)g. edu. au

'Depart ment of Natur al Resources, Toowoomba, Qld
‘Department of Science, I nformation Technology an
School of Agriculture and drmoldarsd, edtc elsyc iTadh,e Qind

*School of Agriculture and Food Sciences, The Uni

Abstract

Net i | | (NT) farming systems have advantages i n
aspects over conveernt iNTn ady sttiel nhsa gcea p tHwiwelwtee d i Icd di
resistant weed popul ations, increased incidence
organic carbon near the soil surface. Far mer s ¢
(stratéegage, ST) to manages ucdceesss pafob$® me p e Hatwieo
depends on the timing of tillage and prevailing

established 14 -eeaxspteerrimmeAu sétdrianlnineshritesR i ghi st or y

of NT. Treatments consisted of ST with commonly
chain) at different timings and frequencies. Ove
which influence ®Ppaometabideciysi csms | (iheal th and e
of ST generally reduced weed populations and i mp
year, with |ittle or sometimes negative 1 mpacts
ooganic carbon, particulate organic carbon and t

by either cultivation frequencwegiampvemempatypgeo
were observed in soils wikhytsxr-mcktiurens Aashepebd
ST should be considered. wiThpr &dutednai sl ibbsei s
simulated annual sedi mendl dessusl taendd irnu nroef df u c eAdt pall:

water storrets tienr m.heThsdhso eurfreeclti achd el ds orwa snwgl to pipror

mar gi nal raRafafhlIlsedasobween ST and sowing or [
necessary to replenish soil wat ea riositmdmoaonf thke
100 mm rainfall would be required to replenish e
foll owing ST. An anal ysi s200lf3)hiosnt otrhi esad <iltiemat e
probability of receiving 100asmbb®Pap®&p®dor tao wi

14
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3 month ane o5vimaogn tphe rp roed , respectively. These fig
the balance between optimum time for the tillag
succhRessul ts suggdstSTt hcaotul alc chaes iuwtnial i zed as a vi a
manage constraints of NT styesrtre mso iwi tthealtt h mpearmre
Ssystems. | mproved farm profitability and reduc
achievedbd fc ®ndwatned at a time that minimizes the

KeywordNell, strategic tillage, productivity, soi
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Evaluating liquid fertilizer tondiinlclreget eavihe at
physical evalwuation

Y. 2 HP. , % Pdesl @ntarko
®Department of Agronomy, Kansas State University,

PUSD-ARS Agricul tural Systems Research Unit, Fort

Abstract

To solestabandhment issues in high residue situa
nitrogen (N) fertilizer to stimulate microbial
residue is often debated. We ¢ o nwhuwecdiitreid{( i fciuen d e
aest)i vatmr aw decomposition under di fferent fertil
|l ocations in western Kansas (Hays, Col by, and Ga
2012. Urea ammoni um nirtartaetse o(fUAON) 2wa. s4’ @ m4pdl .i8e da nadt
ammonium thiosulfate (ATS) was "appAldedblhe¢ shees

apparatus instrumented with a | oad cell measur e
TwerdAtiwe whevast fgtom each pl ot were tested. Photo
software were usedecodi mealsuneeahef ceassh iindivi

shearing and these data were used to call ctil ate s
and N content was measured for bul k wheat straw
were often observed; however, there were few sit

straw decompositionfeasidoaomepaF e nétxwamplee,nof er t i | |

timing of application during summer 2012 and Fal
straw shear stress at break point. Across site
resul ted i nngl oavleo v ergernoauinndi  bi omass as compared
Mul tivariate and | inear regressions suggested th
observed with respect to treatment effects on w
Keywpridlese decomposition, liquid fertilizer, sheece
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New management options of subsoil constraints fo

Cai xi &n Peatngr® W. G. Sal e

‘Department of Ani mal, Pl ant @&mdeSoiLla Sciobec &anj v

Bundoo

Abstra
Subsoi
and of
al kal i
hence
option
manag.i
acidit
in the
compac
Thi s i
i mprov
crop vy
Subsoi
associ
organi
mul tip
Keywdsr

Subsoi

ra, Vic 3086, Australia

ct

I constraints are widespread in agroecosys
ten practically infeasible. These constrai
nity and | ow fermnilmatiynl whibgh rleismirti ctrog p

water and nutrient upt ake. This paper rep
s to ameliorate subsoil acidity and physi
nNg exckesepr apti ake (Wasrahown as a promising
y. The major challemga magemehit s amet hodti £
subsoil for mawxiimdlada@&hkalgi 4 atsison MTan d mmail m i
tion associated with sodicity, we devel ope
nvolves the deep incorporation of | arge an
e the physical properitcite sr ooft demsma hc | awat =u
ields in dry years. Macroporosity and hyd
I |l ayers with subsoil manuring, which was
ated wi tohf tchreo pprrooloitfseriart i tome amended | ayer
c amendment . This subsoil intervention ha
l e sites and reasons. The feasibility of t
C aat ni i oonn bal ance, Dense <c¢clay subsoil, Nitr

I acidity, Subsoil sodicity
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Comparison of finite and discrete finite el ement

edge height on tsidillagceutti ng during

Fiel kedcglulM. , M. and Saunders, C.

School of Engineering, University of South Austr

Abstract

Tillage is the physical mani pul ation of the agri
seedf amdi | i ser for the growth of plants. 't i s
energy required for tillage processes accounts f
crop producti on. Hence, optitmi siimpg otvo olg e rofn®mme

produEitelohe 6bhodwéd that the cutting edge geometr
has a major effecttonntafifages f e noeredgeyrwttoos soupiipitnios

energy efficiency onet a@plpriomtcér act it @mymbd dededelhlei 1B

interactions is a compl ex pr-loicreesar dhueeh atvoi owarr ioafb
materi al and t hesdiylnafmi eaw.efTlteice mwpdpdrhecompares t
of soil cutting during shallow tillage with gl as

Finite EIl ement Met hod (FEM) with the Discrete E
wi t herdeinftf cutting edge heights was undertaken to
soi l movement around the cutitsimgdedde wietsh sob sl
simulation results were abl e nedipaatviiadr, blkeutt edu«
|l arger than actual particle sizes for the DEM pa
the soil movement as well as could be achieved w
computers thatpacan cdrmeal,yscd omoerre in size to soil (

i mprove and DEM will be anlil gl imetehadtfi@amsstud

Key woDEM; FEM; Cutting edge; Soil movement ; Draft
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Optimizatgenemwmér gy-loedced!| smgeé structure for a r
i3itu test rig
Yanshah Wasguo Ding

Col l ege of Engineering, Nanjing Agricultural Uni

Abstract

Agricul tural sofirrom-tleawmog uirkel ageasyesemtand crop
altering soil mechani cal properties and till age
for tool eval ueaxtiisotni npgu rsptorsuecst,urper eof t hesuslot | i s
from | aboratory soil bin test i s therefore Il ar
performance in the field. -sAttuesstoiri g iwdsagthussd

intention for rotary itn lgdeddywyegdiolrsmanTltee oddsimg e

an adjustment of both rotating speed and forward

attainabl e. Energy consumption and soil structur
Ressul proved that the bite | ength,-i mdutcleaelorseaiilc a
structures, provided only partial i nformation f

structure and the working par @metceornssi a@ferreat avi yt ht

rotating speed and forward speed when system opt

divided both energy consumption and soil struct
all ows another twentndicaad BsBoel eheugyupat pote
proposed 2 indices were proved to be wuseful to

system optimization.

Key wodihsu test rig, rotary tilll eprot ebnittieall engt h,
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Effects of adjusted tillage and seeding operati

Western Siberia
Kiah! i®ng, Tdn8utz, D.

University of Applied Scid49089 Osmabreck, Smrkmag
*I . kueh-bsng@hseck. de

Abstract

The Western Siberian grain belt is of gl obal S i
we l | as carbon sequestration. Regi onal downscal.
increasing dr ovwgletr rsicaksiay for that region. Th
upcoming challenges for crop praaductaireem.and soi l
The Gerumasn an interdisciplinary research project
l and menageractices troeaccchpengwicthhantgleesse Ifnarparti c
i mprove efficiencies in crop production-systems
factorial field trial (RCBD, -Bilklplacatseadi)nagi (

seed rate and seed depth, respectively) adjustm
regional spring wheat -vaamesygpi (doMmPhaebzemsp)i on
69. 49° E) .

Resul ts indincddteamti ghlmpasig of reduced tillage
moi sture. Depending on yearly weather condition
season soill temperature was stiigni fciocnapnatrleyd |toowveau
u sau conventional till aged47®)fhbet eveeas bion hsaoii ll | &
became obvious i mmediately after tillage/seeding
after rainfalill |lewdmtts, salolwemowdtgenri fctoanhehty oaver
growing season. Results after two years show tl

domi nant effect t han seaddilngefddjcust neernet sr, e fbleeccatue

tendencies andniifni c2aOnltd4 ya lbsea tienr sgirgai n quality (+0

Even i f opti mal seed rates and seed depths have
conditions as wel/l as advancement in cultivation
t hedseet ai |l s again. In conjunction with progressi

potenti al for enhancetli prodystiems &bfi ¢dihency uldy

Siberia. Saving soil water al smd etntharneleys cauveari
conservation issues by avoiding reclamation of a
areas.

Keywprtdsll age systems, sustainable agriculture,
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Puddling Performance ob-as$t diestTed | Tinlgl eMheedt obi fFf

Speed

Art hur P. DreajfairndoC® EwunmiehibehtaPdopi Por &dtudato P.

Paningbdatan, Jr.

Agricul tural Machinery Division, I nstitute of

Egineering nandt Agmad Technology (CEAT), UP Los B
4031, Philippines.

Agricul t upradc easnsdi nBg oDi vi si on, | AE, CEAT, UPLB, C

‘Agric®Blytsteanls Cluster, College of Agriculture, UP

Abstract

Fl emastsi sted tiller is one of the | and preparati
Philippines. I't consists ofwhiachithengneguvheel i pl I
The tilling wheel has the same -tcyojmd i guaat 6ons ac
wheel . Thlei kkeageo wthiegdr ati on of the tilling whee
the tiller. Ther mitneyt aé medf ¢ ot def varying forwa
on the puddling characteristics of the tilling
tilling wheel in a |l aboratory soil bi ne.r eTor que
used to measure forces. The highest maxi mum dr af

The highest perfor md3mde wiarsd eaxt olf. 01 ,klp7h3 . (9t8him d p
performance index increases rawsa rndu nsbpeere dof Moa seso vie
tilling wheel best performed at 1.0 kph fprward
index were not significant between second and th

Keywpr tldsoxitst ed tiller; tildnmeg iwhdkexd ; till age dr
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Devel opment of a Costing Model for Land Clearing
Z. T. OFfFaomrdink.oyYO.n Ol aoye
’Kwara State Ministry of Agriculture and Natur a
ol oruntoyinl@ahoo. com
“Depart mgnti cafl t ur al and Biosystems Engineering,

1515, Il orin 240003, Nigeri a, jolanoye@unilorin

Abstract

Land Clearing is seldom considered in the stride
Ni gerciaauslee far mi ng has been predominantly peasa
commercialization of agriculture is being encou

requirement a trend not unconnected owi tfhort hteh es ma

determination of Land clearing costing model we
deduced that cost, time or period of operation,
size and |l ocation are sigmi $ecaati om. thkee |laaandd c

(options) consisting of manuadl daarnidn gc | ceuam iwign cphliur
sawing, and mechanical | andmocdeelasr i h@p tuisoinnsg 1D,6 H2
respectively)riweeei nephreatédcahi ons of El emer e,
Nort h, Kwara Central and Kwara South Senatoria
evaluation of the | and clearing Nndde0DOOGc&@®ahed
N203,45®. 8thearespective costs of M3l19ar3i7mg 96Ha . wh
Considering the respective average periods of i
0. 05Ha of l and using options 1, 2 calneda r3i nrge scpoesctt
per hectare with option as opposed taond h2e aorteher
best suited for clearing fields not exceeding 2h
fairly high treenpapel aottiher. h@mtdi ons 3Ibest suited
above to enhance |l ess and more affordable | and ¢
encompassing mo d e | t o sel ect t he mo st appropr.i
combi maetsitosui ted for any giMabbecolU&Gi dal zone i
Keywolradnsd: Cl earing, Tillage, Costing, Mechanizati

22



2binternational Soil Tillage Research Organizati
148" September, 2015
Nanjing, P. R. CHI NA

Response of soil properties and cocoyam growth a
t r opAlcfails ol
A.O. Adek.i yd Agbede

‘Deparpment of Crop and Soil ScienddAea,n, L wamar k
Stat e, Ni geri a

'Department of Agricultural Technol ogy, Rufus Giw
Ni geri a

‘Corresponddinmagalgtue cheotrai vEomi chael @yahoo. com

Abstract
I n order to develop a suitable soil management a

in southwest Npgeirmant ¢4 woerHeé etdr reixed out at two

Al fisols at Owo, sout hwest Ni geria to evaluate t
soi l properties, pl ant height, cor mel and corm vy
met hods: manual clearing (MC), manu al ridging (N

harrowing (P+H) and ploughing plus harrowing tw

l evel s: 0, 2.5, 5. 0The7ls.e5 vaenrde 1f0a cOb oMga aligdey ¢ o mhi
randomi zed complete block design and replicated
on soil bul k density. Soil water content and soi

2008 compared with 2d9,7. PAkomagd tihéabeastethal k

pl ant height, cor mel and corm yields of cocoyam
matter, N, P, K, Ca and Mg, and the highest bul
height, c orymeell desn do fc ocront oy a m. Soi l chemical prop

higher in 2007 than 2008; the reduction of cocoy
2007 and 2008 were 9.6, 7.5 and 10. 3%, frespecti
cocoyam in this study and not soil chemical prop
density and temperatur e, and increased soil wat e
Poultry manure increased Osotio 1C0M,MgNuh &Pr, y Kma i€Car & n«
increased soil K, Ca and Mg, growwhi eamdi yi ehd
optimum value for cocoyam production on Al fisols
Key wpTridlsl age, Cocoyam, Pouy,t rSoimanwateer Scodnt ebnutl, k

properties
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Dynamic Modeling of I mplement Draft Force and Wi
of Tractor and Pl ough Performance During Pl oughi
A.H. Gbalvapuwin? Abodenyi

''Bepart ment o0-&nrAdmnecntaanld Brigoi neeri ng, Feder al Pol

Abstract

A field study of soi l factors affecting tractor
government areas of Adamawa state in the North
predectmiodel of the performance of tractor and pl

The effect of relative parameters that affect tr
assessed -8plhg pl epl ekperi mermtral adas itgwo, pHawigng
four soil types and four hitching arrangements
that is the Mersey Ferguson 435 and Ford New Hol
as main plot treatsmearsp ssoubTheedtomentsoi werte ptehe sa
soi l (clay), t he silt-g upbloatm tarneda tsmeenndtys . ¢ | Faoyu.r Tthye]
arrangements VO, Vi, V2 and V3. The soil par amet

showedaltlhat he parameters measur ed had statisti ¢

performance at 5% probability | evel (P<0.05) and
Variance (ANOVA) . Measur ed soi l parameters wh e
ssatistically significant di fferences at P<0.01
significant. A paired comparison of means was pe

t he Duncan Mul tiple Range Test EbDMBTres n( $AR) .
progr amme. It was observed that statistical sign
at the 0.05 I evel of probability. Linear rel at|
observed parameters andhthtae | trcaoetfdin cdeawbamnfpuwrlo
high. Mul tiple ' inear correlations was per f or me
produced. giving Coefficients of determination

regression pmediwetrievet heeqquastuibj ected to di mensi on

Pie theor em. Predictive -tegqautatp ermnf ovramme b bdmitnteae . mo
actual field results showed a positiveecousel ati
dbp, i mpl ement width of cut versus dbp, as 0.9
represented a perfect predictive mathematical mo
Keywotrrdasc:t or s, ploughs, tillage, performance, anc

24



2binternational Soil Tillage Research Organizati
148" September, 2015
Nanjing, P. R. CHI NA

CAD softevlaoepmeretv of milling machine spindle for
SAMSON 0L UBO
‘NATI ONAL CENTER FOR AGRI CULTURAL MECHANI ZATI ON

ABSTRACT

Th
Th
ma
a
qu
ma
Th
pr
se
w h
t h
s h
Th
se
Th
de

e design of a Milling Machine spindle takes ti
is led to the development of a CAD software fo
kes use of a computer sycsatteinont,o aansasliyssti si,n otrh eo
design. The CAD software is wused to increase
ality of design, i mprove communication through
nufacturing.

e met hedl dmpl otyhe devel opment of the CAD soft
ogrammi ng | aShhgaurapg e( Cc#a)l.l eAln Ci nterface is create

l ect the different parameters (|l engteht,c.bhreadth

ich he desires. The shapes and parameters have
e designer. The designer continues to select
ape.

e different shapes iampd ayede®nofsctbkenspendlhe id
l ection so as to achieve the desired shape he
e CAD software was developed and tested, and

signed.

Kewor &pi ndl e, CAD
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Strategies for sustainabl € empbensti fain@dtyisars Ilods el

intensities in Tyumen, Siberia (Russian Federat:i
Kiah!l i®ng, Tdn8utz, D.

*University of Applied STIid4R9MOd Osmabrgesgck, Lmrkmad
* . kuebstnagm@hec k. de

Abstract

The Western Siberian grain belt is of gl obal S
we l | as carbon sequestration and bSoudieter@nitgn pr
and coll apse of the state farm system, l and use

Russian Federation) are decreasing on grassland

opposite trends are betiingatoibssnerofedalsa maen ed 08r. op

increasing fertilizer inputs indicate significan
the | ast decade. Regi onal downscaling of gl obal
ri sks mandcaatiety. Toget her, these changing condi
agricultural p Faordi udc teinovni riomn ntemits. sFeomi sustainabl e

i n particular -esfiaiegitescropt arecc o eulctoinvcaetpitounal ar

framewor k of sustainable intensification (SI) C
production of food and fodder as well as protect
We devel opeedmporsadatlisond use intenhsiatyg amdex i s&s
sustainable agriculture under climate <change ¢
provincial districts were analysed and compared

Toget her with envi reonvrernitaad | easn,d sipnaftriaasit rpuectttuerr ns
sustainable I and management could be derived fro
Since the key issue for sustainable c¢crop produc
i mproving water uswep edffarem efniceyl, d wter iadls ot s ede mons
sustainable intensification on farm scale. Join
scales and therefore help to ensure stable yiel
envirahmdamage, as there wild.l be no need to expa

Keyworbdand use intensity, sustainable intensific
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Discrete EIl ement Met hod ( DEM) for model |l ing bot
moul dbowargh gluring till age
Ucgul , M. and Saunders, C.
School of Engineering, University of South Austr

Abstract

The mouldboard plough is a primary tillage tool
inversion to bury plant residue awrhiadle skseoligs cIdiret

moul dboard plough has a vewdyercommlde xmosthapear d n

empirical or finite el ement model |l ing (FEM) t e
However, due to | imitations they can be used to
soi l movement as welclanashet hmecctuirlat ady moded | ed,

mani pul ation and energy efficiency may be achie

consuming field tteosals.i nMoedredcltiinogn oifs saiHi ghly <co

vari abi Isiotiyy osft rtukidi nrearamehaonour of soi l . Recen
2014 a; Ucgul et . al . 2014b; Ucgul et . al 2015)
di fficulties i n model |l ing soi |, di-scrrteitreu uanl e me
numeri cal model ling technique, can be wused. I n
moul dboard was modell ed using 3D DEM. The same

previously used by Ucgul et al of 2 0slwdidl)ddbwas dus e
interaction were validated by performing a serie

study showed that DEM is a reliable method to mo

KeywoDEM,: moul dboar dr ogpd so,u gshg i It i rhd vaegmee rf to
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The AnaByciMmz odaobRahcitzeorfatBlaandPs odlumedol e Acetic
Aci d CAnnd kMammiangedemo p tLiamall

Rahi Bahéd&r uMals dlanddBar Aanuddi n

'Department of Agrboneebnel bgy ,Plaldw!| akd Post Gr a
Hasanuddin University.Email: rahmi.rozali @yahoo.
‘Research centre of Biotechnology, Hasanuddin Uni

Department of AgoOét Aghnaludgw,regcuHatsyanuddi n Uni v

Makassar, | ndonesi a
‘Department of soi l science Faculty Of Agricult
Makassar, I ndonesi a

Abstract

A Tothl iocApdtadbact erhassp.ibelpanat rrioal t he r hi zosphet
pl ants Ii.RurSuhawesti ng the ability to produce |In
pr odutcd d,twinnNpBgne d isuump pl e me b-t e ¥ p wadrpidimacru b @ trdeady s

From t he hoezwlatodi esro |partoedsd Aékdn t he Or,adn8g.e8 7qfp m
Azotobacter isolates Az 12 that Gyhtoonkeidn ihn gphr ol dAuAc
tes by the metthhoed rPankger skfaym..18& to 20.589 ppm.
high to ptoduce cytokinin Az 5, Az 12, Az 13

Key woArzdost:obacter, cocoa, indole acetic acid and c
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Strategic tillage caused mini mal i mpact on soil

year st obfl age and convent i oQuaele ntsillalnadg e Amasn a gad mean t
Vivian Anedrleody eRiind afd Comsd| Daeirsk °Cr amafAnrBlal zer

Mi ke? BeHdngdyeiDelnifii s PPeefir Schenk

University of Queensl!l and

bDepartment of Science, lant ficornmat i on Technol ogy an

Abstract

Strategic tillage (ST) was i mplementesdcstonreaeaduce
whefag!l | ow moTroctu lctuurt ea efsvt.i viuimmg al e n)-t iulnldege 4@4NTy)e a
and conventional tillage (CT) managements in a )\
term experiment included xa cfraocpt orreisaild uceo nrbei tnaaitni eodn
four replications. In March 2012, each treat mer
receiving narrow point chisel tillage to depths
untill ed. Seweerne scooilll escatnepdl efsr om ea®h 1pImotanidn OM4ay
-0.2 m soil depths and combined accor diinmpe to eac
ST on mi crobi al communities 13 mont hs after t
(chlromofomegatriachi on) , enzymatic activity (fluor
diversityY(Mimircorndsml|l profiling (terminal restri

T-RFLP) and bacteri al and archaeadsepmprocingonwérl
used to assess the iIimpact of ST on soil healt h.
significantly reduced on EBI GyG%)e.msRédurndcancyo pan
soi l community struceunuercesholwedwsemniNTi cantr dl f
application f orP<t hOe 0tSgp OP.ylIr om edqaupetnlci(ng reveal ed
units (OTUs) which were present at a relative &
Chenarchaeotat wabendaret mphyla with 28.13% and
respectivel y. Furthermore, Actinobacteria showed
operation on CT treatment sP<f o0r. Othop OC.ilgnmfdeminh
bet wtereemat ments were observed in individual OTUs
observed for top 0.1 m communities. Di fferences
(CT or NT) may be attributed to ratnéallof fltihats
Vertisol, including ptH, choinlg watoprerdoretsentOuand es
mont hs -af mer SIneperation exerts a minimal | mpact
this study. Theretfflve epotsemtat &algi cothé¢ |l aged hias str
di seases without compromising soil health.
KeywoPyisosequencing, strategic tillage, enzymat.i
diversity
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The application of véwswalalatiooh tteamiingqaueé ®ni mnitde m

J. P.-BBuim&dP. DP For fFedttadM® Hol den
WCD School of Biosystems Engineering, University
PCrop Science Department CoTeaCpascw)akl rRdrakn,d Car | c

‘Teagasc Environment Research Centre, Johnstown C

Abstract

Vi sual Soi l Examination and Evaluation (VSEE) t e
appropriate for use brymeagsr.i cidahurtad c hardivg lseos s a laln
holistic evaluation of soil structure over wide
satisfy. In Ilreland, increased agricultural pr oo
need floer metmMpods to assess grassland structural
typifies. A number of VSEE techniques exist, di f
of this research was to deter mi imenttheofmogr a sesfifae
topsoil structure and suitable for farmer wuse.
were selected and deployed on 20 grassland site:
soil types. The teaeahnEgaésatnohudédSohé SBitsuctur
Assessment (VSA) procedyr adse.t eCarieatfi om-livelrle ddd g

cm anadd 1dm dept hs. Preliminar P=r &s 0.t05)i moira atl ea
bet weemndEYSA scores. Both scoring systems were
guartil ejpmangwrse noefnt s, however VESS scores were

di fferences. VESS scores were founghbh-16 bavéra si
= 0.5pL02M0d cm Q.r59) while VSA scores were found
wi tjhmeasur es. Difficulties were also noted i n r
met hods. Grassroots pneseniteg hatr @Mdldogme swhémr ca
evaluation in the VSA procedure. The VESS met hod
whil e aggregate shapes and anerobic zones in sur

describedt @asr xloln,cluded that the VESS procedur

grassland soil structure, though modifications a
the moatssmat | ayerwetdiucdg ua md asidmpSh iesfciroeraet isohne eotf. t
KeywoSadisl: structure, agricultural extension, gr as
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TERENO: a network of terrestri al environment al o
H. Vereecken, H. Bogena, R. Kunkel and T. Put z .
Agrosphere -Bnstlihtsdtee-, A o0ldB@Beosci ences, Forschungs
GmbH, Ger many

Abstract

I n 2008, a net wor k of terrestrial environment a

comprising four di stinct regions ionbj@erntmary oden
TERENO is to collect l ong term data of al |l com

feedbacks b etlweatdmo stphhee reoisly st e m, to develop and

technologies in combinatiomi lwatihom etmedrnisgues.ng)
individual TERENO ob-siet uatsoerniseosr,s dpirfofveirdeent s piant i
di stributed i nformati on on various physi cal an

moi sture, temperatudeg,asgridudMNeswqtiCedor t he selps esamt

wi || report about recent results in the field o
states. Speci fic attention wild.l be given to the
toydrologic fluxes and the estimatidrempbr aloi | h
di stribution of soil moi stur e. In addition we wi
research platforms including thetomastead!| wei ghalo
|l ysimeter systems and the establishment of | COS
emi ssions for a period up to 25 years. The col |l

community through the . TEREMO®.datd podt alsedwww
approaches to predict the hydrologic and biogec
syst em.

KeywoTHRENO, soil moi sture, |l ysimeters, hydrol ogi
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Spattcieme processesagft so0ih Wwate#indtd @afgieel d under n

Ol e

WelhdYanfh Yang

University of Kentucky, Depar$meéent NofM, Pl &dR 2 &
Lexington0QORY, 40W54&6A.

bBeijing Nor mal University,19%chpbékodwadeogtr.aphp
100875, China

Abstract

The spatial behavior of soil water strongly vari
soil water saturation, the variance of soil wat e
evoWwveh increasing dryness. I't is not <c¢clear what
external conditionscadloecaVarviaancaence&o mirn altaersget he
water The objective of thigdgastwahay waset bdbehdenbd
water storage is related to its mean across the
and whether it is furthermore related to the red
Moreoveral emi of sgpati al variation and their c ha
Bet ween 2007 and 2010, a field study was conduc
Cal dwel | County, i n wens tterrann skeecntt, u cskoyi. la sAw aomehr ac o4n5i
using a Diviner capacitameptpr om¢é eatvallS5 betweear
dept h. PVC access tubes-mhddsbaanesnsént edtat, rec
was measured 45 t i-weeek iindtiaepipwaplxdi hmat el gwi2ng seaso
intervals during the winter season, resulting i
analyzed using semi-vasedgtrapmyf carnmath owrsi,eri . e. ,
analysis. When tchoems80diek edr ovel e depth the spatia
exhibit obvious dependence with the mean soil W é
the time after a rainfall event . Furgrhefri laenal y s
revealed an inverse behavior between soil water
variance. Parameters of spatial semivariograms
content or rainfawét eve niderys toamdgd¢ neaddluen fl uct ua:
the spatial variation whereas small erwevariati or
conditions. The resul ts -socfaltehinso dsetlu ddye sacrrei prtd loenvs:e
processes, gamnd ofuonrd plraunrhi mbservations in relatio
Keywor &oi | water storage; spati al variance beha
analysis of soil water storage; wavelet transfor
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Hot momentenbfexport from artificially drained |
A. Biuwe PennRAtkKBRh|IBi emeyer

®‘Rostock University, Agricultural and Environment
“Th¢nen Institute, |l nstithyt 68 8dlfl 6AdBriaawmistcthhiwali gC |l iGre
Abstract

Artificial drainage systems may accelerate and i
depending on soil type and functioning of drain
concenpatteons of nitrogen and phosphorus compo
di scharge intensity. I n this study we were ai min
i mpact on nitrate export. Ei ght y artso olf5 5d0athaa)f
covering 212 events were subjected to a Principa
The data evaluati onr urofefal evde ntthsatc anmh eb e adIndxadil f i
(28%), snowmelt eventy rdioRdal levewmn st icomt(r b6 %e,d
dry antecedent conditions (10%), and events <char
The relatively | arge number of unclassified even
event ¢eypesmduually inf-NueonoacegtwvatiabteshoWN©8
consi stent pattern during the discharge events
beginning, increasing concentrations agethe ris
However, t heN Iceovnecle nafr aN®@®dns varied notably amon:
averagh dNODBcentrations were found foWN=dwvendnts con
mg/ | ), events controlled -Noxyl7wglk!| JanteacedeEmowmelIntd i
=15.2 mg/1l). Ave&razpeacmraxirmiimoNO3 were significan
event sN=(1INOX mg/ |) and events controNgd. Dy dry
mg/l ). The results hawane hydtbéomorcal shodnbt bgtos
determine the hydr ogrMNprhe sapnadn steh ea ta ctchoer dv aargi odNUGs3 i
scal es. The mdnagemdntagofculitieNal ossaes $louled ufc
explicitly sonanfdl,ownoewvenstpeci fically, active ma n
conducted in the winter season for discharge ev.:
when the soil moi sture conditions are wet.
KeyworAdgricultural Drapooratge, Nitrate, Nutrient E
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Characterization of i ntact bi opore walls and agc¢
flow in structured soils

Hor st H. Ger k e, Rut h H. Ell erbrock, Martin Leue

I
L

nstitute of Soil Landscape Research, Lei bniz Ce
andscaepecReé6 ZALF) , E b elr 5s3wrad dMirn cSht er bae?reqg ,8 4 , D

Ger many3343+t22)2982 F8843Z4H340M 2 hgerke@zal f. de.

Abstract

Soi l consists of a dynamic and hierarchical Sys
organisms. IPhygsilkbiadl agi wall activities result in
bi opores that are affecting the 3D pore structur

t

c

r

hat soil water can preferenti al lhyi grhd we pealrameq brhe
nagQregate pores thereby partiaglglryeglaypa poirreg styls
f the bulk soil matri x. Preferenti al fl ow of

tructured soil may hawve gurafsad e wantperct g wal igtryo.u
| emennpterdueaalbi | i ty model can be used to describe
wo interacting porous domai ns. Based on model E
or understandnhigalp fl ow processes seems to be t
et ween aggr-aggtegabedponesrthat controls | ocal

tor ms. Mass transfer depends ompatihe sluodalcesoi ITh
urfaces are biogeochemically relevant interface
hat may have Il ocally distributed hydraulic and
onsi storgfanckcayommaumdys . maflreea i@ad can be di fferen

espect to its mineralogical and organic composi

mi ner al particles in soil, sorption, wetting, an

manil y by the organic properties at the surfaces

aggregates with intact coatings were found to be
removed. Results suggest thatwdtoer iadrdtsacladt es om
can be completely di fferent depending on mas s
environment s, preferential flow analyses should
decayed roots or ear tihswosr nmsa.y Ploa nat sc earntda i sno iel x toerngt
|l oca®eqoohi brium conditions by creating more or |
channels or worm burrows. Still a challenge is

ranspsooritls liammdscapes depending not only on tild]l

otations and soil management that affect biolog
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Simulation of soil water and heat flow in mul che
Pl ateaa, Chin

Y. ZR%20X.?% zHaP WaBfig Bi" RlaoHil I

®Key Laboratory of Pl-eamv i rNounmea rnti oinn aMar tthhvee sAtgrGh
Agricul ture, Nort hwest A&F University, Yangling
St ate Key BSabor &rorsy oaf and Dryland Farming on |
A&F University, Yangling 712100, China

‘I'nstitutsavafngWakgerri culture in Arid Regions of (
Taicheng Road 3, Yangling 712100, Shaanxi , China
‘Depant me f Environment al Science and Technol ogy,
MD 20742, USA

"Corresponding author. Tel.: +86 29 87080055; f ax
E-mai | adgrédassoi (¥@ybbhab) com

Abstract
A widespread measures for i mprovement-aof dsoi l w

region of ChHhfiurar oiwvs ptlhaentriinggesyst em combi ned with

wel | understood, how and to whiirc ht leixd emda n macee wfait «
hereby modified. The objective of this study wa:
transport under four experiment al treat ments C
recommended fertilidafeonil(iRFati aorecplmmendér aw m
recommended fertilization plus plastic film mulc
(RF+PM+S) . The -2rib dwed s HcdIRIUSGr at ed and experi ment a

use a relri aclcearaoel yfei mul ating the coupled soil
mul ched ridge cultivation system. The results sh
the highest WUE occurred in the RtFePMFISoOwrefho maag
in the furrows effectively and the reduced evap
temperature was very similar among treatments, t
affected by the pl astei ¢ hfei Iprh amuli chinud.c hWed o d ndalel
i mproved water resource use through reducing eva
ecosystem. Therefore, we recommend the applicat

mul ch i n timmpgs orvegicompt @roducti on.

KeywoWwidnst er wheat; Water-2DbsenodfefliciLercy; pHEDRES
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Untangling soil water wvariability and its contro

Bing CheAsg nsiBasava¥ei Hu

'!'Department of Soil Science, University of Sas
Saskatchewan, Canada S7N 5AS8
’Department of Natural Resource Sciendaxn,e McGill

deBel |l evue, Quebec, Canada, H9 X 3V9

Abstract

Sol water varies spatially and temporally within
complex suite of environment al factors and proce
of scal es. Whil e modelingt hippraspbdcthasbumadiet pr a
been hindered by the | ack of detailed measur eme
properties of |l and surface. There is a need for
this nonstataibdbgampnlpoteant variability and its do
the | andscapes. The objective of this study is t
a few recent applications of t he med hand t©me und
underlying processes causing the wvariability. So

m (0.2 m depth interval) at 128 regularly spaced

Hummocky | andscape of menandl tBenadal efShefl|l dadhat
spati al patterns over time and depth were quant:i
in SWS spatial patterns was <controlled by diffe

dominant eontdeal sfived after separating the vari a

the overall varianetdeoepodghaphiacale ccmal eolmaamd med
control were much stronger than verVyebacgéiscale
relationship with controlling factors i mproved t
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Towards an I nternational Net wor k of Critical Zon
Henry Lin

Dept. of Ecosystem Science and Management, Penn

Abstract
The E@rithiesal Zone (CZ) deter mi newsttéieniarvaair eada U

and provides the foundation for al l human activ
spheres of the Earth system andythlheceslkyblegiton
observations. The CZ concept provides a holistioc
Earth surficial processes: the hydrologic cycle
nutrient cycl e, g a sc ee xgcahsaensg)e, (emag soiro na nadn dt rdae p o ¢
l'ithification (diagenesis), soi l formaandn and e
mi crobi al communities), and human i mpacts (Il and

in the CEegqratitdore ofm abiotic and biotic processe

the aboveground systems, and the uni fication o
ti mescales considered in the CZ range from seco
bi ol ogi cal ti mescal es, while the spatial scal es
mol ecule to the globe. Three —deepl aspects are

understand the formation angurefviocliuatli oenmawiyr ohni nsetnotr
reconciliaanonthbhdetl oo@l e processes,; 2) Deep int
deeper than the classical pe2cmptooin pDdnesp;i |l andge

understanding sefs doupled mrtecasti ons and feedba

hydrol ogi c, bi ologic, geochemical, at mospheric,
of an international net work of Critical Zone O
sciidrntc community through interdisciplinary resesé¢
integrated models, and the education of new gene

us, EU, Germany, UK, China, samnablAush raddél amei ht
net work of CZOs that offers an unprecedented pl a

practices.
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Soi l and solute transport through buffer strips
Etana, A., Ul én, Bom, Thbr stRlhemmer,g, G.M Lindstr
Swedish University of Agricultur al Sciences, dep

75007 Uppsala, Sweden

Buffer strips along ditches and water courses a

pestici deoditets.wdtherSwkeden, Phosphorus | eaching to
eutrophication in most | akes and in the central
the farmers get subsidies if theyaleagethemiwat mu
courses or greater ditches. Currently, this meas
to reduce nutrient |l osses, especially phosphoru
summari zes results driobenem dnecddédwdy itad ,i mhe <thi dhat
buffer zones in Central Sweden for abating soil
has been underway since 2011 with the followin

upstreain frabd; vBgetati on; C) grass -viegetiasi 6n,

m X 6 m and the treatments are replicated 4 tin
drained with a 6 m long tile pipenia ¢goeten ddt e
| ower part of the plots. Water from drainage and
station for flow proportional sampling using tip

di ssolved reactivei cpuH ad pehoprhuoss p(hRRI)s, (@PPr)t and t L

included measurement of total organic carbon si
phosphorus | eaching from the vegetated areas. Su
snenvelg.i nln contrast, water di scharge via drain
aut ssmpmring ti me. Soi l porosity and saturated hyd

in the grass buffer strips compdrediwitim ttthe dul

water was 20% | ower in the grass strips than in
relation to total soi l particles was 55% in the
average, buffer RPriaps P&duwced thhoet hdibD f erences

significant.

Key wBufdfsers strips; Dissolved reactive phosphor
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Mi ner al nitrogen | eaching-nfariem a ot ati ow ummdieg a tc
tile$bgaw management practices

Kat hrin °GY aMenasem A Vel hay s tMo rfa \Réah foomi BY s cBhrod rh
GovalerAsdrea’s Buerkert

I nternational Mai ze and Wheat | mp6avie meOn6t6 0@e nt r
Me xi co, D. F. , Me xi co

Organic Pl ant Producti on and Agroecosystems R e
University of Kassel, W tzenhausen, Ger many
‘Department of Edaphol ogy, Institute of Geol ogy,
(UNAM), Ciudad UnxiveosibDarkF.a 04510 M®

“Terr Aquat Consultancy, SteckfeldstraCe 36, 705909

Abstract

Nitrate (NO3) | eaching from agricultural soil s 1
(N) and may |l ead to considerable contamination o
guantiNy I H@8hing | osses wittvo i bshtlrleavwg dinmanngaeg ermeqit r
practices in thHexYapui |IVWaltlheeygse NW ri gated wheat

apply on averageaf5antkydrdMuba ammonia or broadc
agriculture (CA) is pagmptedopasedi donoemi at mati dh
To investigate N use efficiency of this system
using a randomized complete block design with tw
Verti sodt.r aTi Itlraegaet ment s were conventionally til!]l
resi duet (&wWBi ncorporated) and permanent beds wit
(P8Btraw retained). lon exchange resiomsewarne vienst
cropping cycl es: wheat (Triticum duwrrumll.z)e,d mliar
278 kgl Mnhda mai ze (Zea mays L.-Her tpillainzed wint Qu@:
hd . l on exchange resins mder®. exMrHd28504 wheéhely I
effects of the number of extractions (1 to 6 tinmn
extracts were determined by flow injection anal
Compared withHRSD4the meeegfyaetdat tirnpteadeddN
al most 90% of the NO3 ions <coul-Nl Ibeea cehxitnrga cwtaesd wnii
20 kgl Nl @aragest f esrt rvalwe atetvaiitnredPBt 90 cm depth <co
hd ChBtraw incorporated. For mai ze, 1l latachlG nogm | o ¢

dept h-siitma®RBretained c¢compalr eNddd3wwitthh ocndnyv e7ndt i kogh aN
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Qur dat a i ndbiacsaetde eN@OB@dti ngediorsses deptmd oar timisd g
|l ayer and the cultivated crdpwabuhigbt aad tvkElag
ppm after wheat and 26.5 ppm after maize harvest
management to enhancyg androgemcesengffibomental |
Additi oomahuambl studi es are necessary to assess tF
variation and different fertilizer -Mppitcoation o

Key woNidtsrrate | eaching; -Pecmangetreaissd betdspgkar

40



2binternational Soil Tillage Research Organizati
148" September, 2015
Nanjing, P. R. CHI NA

Crop yield, soi l organic carbon, phosphorus and
drilling

A.Et ana, KAI’Per Ry e g ds*B.on, A.

Swedi sh University of Agricul tural Sciences, De
7014, 750 07 Uppsala, Sweden

Agroscope, Department of Natur al Reso8046s and /

Z¢rich, Switzerl and

Abstract

The aim of this paper is to suymemanrs zel d hei rectul d
trial in western Sweden. The investig@€)yjon incl
phosphorus (P) and potas¥haeamt(&KKpt memt entomwmpr ithe
tillage (A); direct drilling with occasional pl o
recorded since start, and soil samples were col |l
dept hsabr bopatndari es downottadC 5a0a gc nd est ceirlmi chemt hu.si n
CN 2000 dry combustion analyser. P and K were d:
extracting with ammoRi & AL aswtl auttd o(nh earnataarcteesralr Ale F
with 2 M HCI -P( h& rkalf t wWe HLChpared the treatments
stratifi€ati ®n anfd Krg@and with respect to their t
2014), crop yieBés| essBthhd €bwaméer @ &tn dinh eo fs oirlg
declined with depth in &I lcm rseatl melnatyse rb ucto na rali yn el
more-Cotépan the t-PpiswmétedanedA.wiAlLh dept hKirrespec
concentratcomnl|l wmpe Ogreater in treatment B and C
accumul ation of K from decompoG,i AlgLapld®nHCdsesi due
more in B and C than A but the difR.erfebiwet wadk st
of -ALwas found in the subsoil irrespective of tre
of the parent material, which is rich 4n phosph:q
stratification but thi srawasctnotg tehaer I caesre rwistelarR h

KeywoSadisl: organic carbon stratification; Nutrient
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Changes in soil organic carbon by tillage systems under winter wheatmmer maize

cropping system in the North China Plain

X., *?h&o . RhwhigC?®, XPu @ , FZh&@Rgn H.allL®, Zhang
Col l ege of Agronomy and Biotechnol ogy, China A
Farming System, Ministry of Agriculture of China
Carbon ManagemestrandoB Center, School of Envir

The Ohio State University, Columbus, Ohio, 43210

Abstract

Growing concerns about climate change have enhanced interests in appropriate land use and soil
management. However, climatanability in different seasons along with tillage practices also
influence soil organic carbon (SOC) sequestration. Five treatmengstested ithe North China

Plain (NCP), including plow tillage with residue removed (PTO), plow tillage (PHRIll(®T),
subsoiling (ST), and rotary tillage (RT). The SOC concentrati@alibO cmsoil profile decreased

with increasing soil depth among all treatms for both winter whea®(r i t 4 & utnii vajpdm
summer maiz€Z e a InasgasonsCompared to PTO and PT, NT significantly increated

SOC concentration by 34% and 27% ab@m depth, and 11% and 9% al® cm depth at the

winter wheat harveshi2012 P<0.05), respectively. But no significant differences occurréiat

110 cmdepthamong all treatments. Similar trends were also observed in the maize seasons. NT
increased SOC stock in3D cm layer by 13% compared to PTO at the winter wheat $taive

2012 P<0.05), but the highest SOC stock #b@ cm profile was observed under PT except at the
maize harvest in 2012. Therefore, tillage can affect SOC depth distribution, even ovettarshort
tillage duration (45 yrs). Seasons varitions and qooyg system also influnece the SOC dynamics.
These datare relevant tthe understanding of underpinning processes governing the variations in
SOC and depth distribution.

Keywords Soil organic carbon;So i | organic car bon stock; Ti |l

ma n a g eNoghrChina Plain
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REDUCI NG TILLAGE i n ORGANI C FARMI NG: an opport
carbon?

Jul i a? Covaprecri A BMarjainnsckhiea LNeorbged ol 8,  BAanrdbt gerafh
Joséphihe CheiignphRaubaMader

®Nafferton Ecol ogi cal Far mi ng Group (NEFG) , N e
Stocksfield, NE43 7XD, UK; Julia. Cooper
®I'nstitute of Life Sciences, Slced dlaa LS bpearti"or3e3,Sa
Pi sa, I taly

‘Department of Soil Sciences, Research I nstitute

CH5070 Frick, Switzerland
dISA-R){l\on, Universit® de Ly®"0023Lyawar, JEraandal dass

Abstract
Oragni ¢ farming can provide multiple ecosystem se

metaamal ysi s éoéty (8802 nPNAS18289) iLB8@R6ated signifi

soil organic C concentrationempaamde dotrioggaknsioch nwi arhg a
di fferences in external i nputs and crop rotati ol
organic farming systems on deep inversion tillag
resul t in soitradegeddadtnowmm@ainidon nof fossil fuel s
( CA) soi l di sturbance is minimized and kept C OV
rotations are diverse. CA systems increase surf a
in some cases. In this study we investigated the
farming syst ems, specifically-anatdtysied ©ofl ldage i
published and unpublished souomemostTiilhtagmrs itwee af

inversion) to-tlié¢ds3t andt endiece s(mwmm crop yields, |

were analyzed. Reducing the depth of i nver sion
reductions i6n 5dd)bpvigpi ei deai {dcant increase in wee
soil C gains -wielrle wa$ieved.i Noonly a few cases,
effective where soil water was | imitinge These
ecosystem service provision in organic farming t
Keywor-uwl | ; organic farming; conser vanmnalonsits;l | ag
crop yield; weeds; soi l C
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Terrestrial car bon slycsstseers iinn Acucstttreand ifaar mi ng

G., Nacdhi MuRhu®* HuWl y?g &FVing aByei moan a

‘New South Wales Department of Primary Industries
Kamil aroi Hi ghway, Narrabri, NSW 2390

Abstract

Soi l contaesesvdargk organic carbon globally, S0
(SOC) could result in sigheVvetant Thbkangéescah astr

carbon sequestration often do notn dairn giade dwictoh t
(GossypiunL.h)i rfsaurtmimmng systems in Australia. It is
carbon through terrestrial pat hways such as runo

relative amounts ofuchr panihovayar thanv el mott ibreen st

consequently, remain unknown. Wasetdudireeg tlhe¢ aef fo
soil carbon storage, carbon gains wi-thseouspatio
pahways such as runof f, erosion, and |l eaching
experiment al treat ment s, begun in 1985, were thr
continuous cotton, mi ni mum t i lglea gcew hceoanht irnoutoautsi ocno
arranged in a randomésemayvd wak dersrgduc€dras(a r
each of the three treatments in 2011, thus for mi

main plots and nctoronl raost astu bo nplaoftde .d@mOtCh )| earred smg @

annually since 2012. Il rrigation vol ume, runoff

were monitored from October 2014. SOC stocks mea
(. 2 pt hde i n all the treatments with corn as ro
carbon in treatments that-li2znclelmdseoch a acngrerd dropm d

C/ha of -1SOX m.n However, after thl, ftoHd owi oged 08¢
declined to between 132 and 137 t C/ ha. Runof f n
the -2814o0tton crop indicated that an average of

The measured runoff hvodmdnewi tfhroout tchoer npliont sprwa wvi o

and 36% of the applied irrigation water, respecHt
corn in the previous season could be a result of
which usdal mpreiafter a cereal rotation. The me:
continuous cotton and conventional tillage cont
applied irrigation water, respecti veelnyt.s Trheeyse di
have implications for carbon | osses in cotton fa
Keywpr@arbon | oss, Runof f, Cotton soil, Tillage,
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Two decaded |l ofi nnd he-t®ber &acleé¢d lexp@ri ment : Crop
carbon andi sutirhbemiton in the soil profile

Il ngrid Mar®Ande 2 d,&. Retee v e WeWosl sfkgoapnfly @r a8k or EY ana
Johannes'TRomema'Kel | er

®Agroscope, Department of Natur al Reso8lr4ces & Ag
Z¢hi,c Switzerl and

Bern Office of Agriculture & NaBBwbe, Zsdilli k@&€ban
Switzerl and

‘Swedish University of Agricultural Sciences, Derg
SEFE5007 Uppsala, Sweden

“Swedi shi tnioferasgricul tur al Sciences, Depart ment
7043-7568&7 Uppsala, Sweden

Abstract

The absence of mechanical disturbantiel langdy dthemsr
influence soil pheompiecdli eand apdysnayalpromote a st
nutrients in the profile. The objectives of this
of contrasting tillage systems: moul dboard ploug
to the i) nutrient di stribution in the soil pr
productivity. -tTdhemOfbieelad kexpeémwminment situated on
S iyxe ar crop rot aRiisonm dnaatvievh tyim eprais{ i(cumbLakpsti vi um
fieldPhaser® ul uls - wiuntgearr Hea de @y Ly-usluggaarreBo e at (

vul glasdiisl ageZemi may g Soi l sampl elsyl wgee toll ewiterd
cultivation depthzoasdi naaumal aboisteathe oh@.l5 amenxn)
down to 0.5 m depth. The | ayer boundaries were a
0.50 m for DD, and 0. 25, 0.30, 0.40, 0.50 m for
or gamarcbon (0C) , tot al nitrogen ( TN) , phosphor
magnesi um ( Mg) , and bul k density. The nutrient d
with higher concentrations in thecbmubatiageas f
surface in DD was probably due to the residues
uptake due to | ow pH. I n contrast, the distribut

0.3 m depth with a trtermnat itoonssa rats amwaoi mdi m0 .cd nmede
plant uptake in the surface | ayers and downward

the whole soil profile was similar between DD ar
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di ffer DbetawdeMP. Crop yields did generally not d
|l onhgrm average crop yield was slightly higher in
higher in DD for winter cereal s e(rwildt err owh eya te,| dw

nutrient stocks did not di ffer bet ween DD and MP

mar kedly different, that is partly associated wi
would pose agricultural probl ems.

KeywdsDirect drilling; Crop rotation; Moul dboar d
car bon
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Tillage and <cover crop species affect soi l or ga
Andosol , Kanto, Japan

Masakkamat Suzaki

Center for Field Science Research & Edaxation, C
1 Ami, -39 akiJaB3Pa&N.

Abstract

Neti |l |l age, cover <crops, and N fertilization play
organic carbon (SOC). However, the effects of th
Asian countries. We examined the effects of t h

pl ow/ rotary harrow (MP) ,-tirloltaagrey t(tNoTeei watndrer ( RO)V
types (FL: fallow, RY: rye, and HV hairy vetch);
N Héaor upland rice 4Afmdr 0s amytde a2n0 pkrgo dNich & on) on

Vertical di-28t5+/bBt-BEEHs ah@l aAbd depths of soil carb
bul k density were measured each year. From 2003

SOC by 10.2 *andheéereasMgSe®ae under the MP system in

Cover crapsepecgebsficantly increased SO in the
for rye and hairy vetch, respectively, ftalthough
Continuous soil management for 9 years enhanced

bet ween upland rice and soybean stronglly affecte

yeaffor the upland riceéydafmatitde amdbeadsdrMgahaon

fertilization |l evels did nodntsihgans fd caratnitdyed fd ed
years, the data of SOC changes will be added to
Key wodoidls:cdaribomgenopl ow, rotary cultivator, <cov
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Till age, residue management and cracmgumoVvat i bmp ac
and crop productwheatycuoogprngGaggeeimctReainsgo
Ranjan Bh#%tt acleanrdpyds® Bhati a

Centre for Environment Science and Cdnmatte Resi
Agri cul trucrhall nRsetsietaut e (41ARI Pl12Pusadi Hew Del hi

Di vi si on of -IAARlonoPys alJlOR®W 2Dellmidi a

Abstract

Retention of carbon (C) in arable soils has beer
soi l degradanionognpr ¢ du stuisviatiy-yrHerndectweo fapgpirfd
tillage and residue management practices on grai

under O yrziacles-@th € &fai (i cunkL.a)e sctriovpupm ng -Egmthem in t h
Pl aResults indicate mean (of gtbereegyaar g nungbea
Hi ndivi gng rmedciiadtue + tilled direct seeded rice

(ZTW) with 40% rice residag §$§RRineremengbeanati
DSRTW +-ZRRB) wvaetsi milar to farmers‘ -practice
conventionally tillMRBRR whe@aSVR (+ZTRMKB]r.e aB etd, ptlloeg s h
~15% higher mean wheCaltW drdaiBn. MgT kéadDSRah HP®Rwn ma
(BMYTW + RR plots had compar aMB& me®DBWRr#-cRR and w
ZTMB ot al estimated Ciinnpitr e~ ¥R0aTcsiygstddi Ih dlea y0er u
MBR + -DISVR +-ZRRB was ~174% {{iTowherSoi harbuTRRdensit
MBR + -ZDISY\R +-Z R®MB and D&SIRW ++ BRVMR treat ments signific
t hel55 amBd IXIon | ayers -CovipaAgdi m o AIPRt ZTWhder MBR
RRZTMB had ~14% highel tantddlalg@E ( &b3P egliCag 3. 85
TPRTW inbtom Oayer. But , management practices ha
i n all |l ayers or total SOTWi mZRBRBetr eayedspl dhe

gain of ~Byltdvkg Ehhai al-30sodnm, iwmh@TFheapd oftPR had no
gai n. Results %Il s0o 8r6ev ePal<0~80.59%n(R 6) 80D the add

cm soil |l ayer -Ziwdem attl ted. DERATIW #+ZRKRRBMBR + DS
treat mems$i chearsabcloe potenti al fesrur€Caaec cmumlpatcit @ o,n
increase thehesatee@amgfmaimge productivity in this 1

potenti al of t Z8 Ws aiZRRBBRr ¢ aDB&nt wa€TwWl so | ess
Heme, adopti onZzdDW MBRMB iDsSRa good proposition. Fu
verseirso ti-ZTWd+2DBMRB would be fascinating.

KeywoRidese resi due management, Tilled direct seed:

To al soil organic C stock, Labile and recalcitra
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Twenty ywedrl-pacgtopre rotation systems i mpacts on s
J. A.% ITerrdMacedo
®Production and Environment al Sustainabilkiutg, Pr oc

Road 8 km 281, Treinta y Tres, CP: 33000, Urugua’

Abstract

Soil organic carbon (SOC) is a key soil quality
evaluated 20 yrs. soi l-bucm -hfndcem sda yt 2Ze)hiaemntos o n
crppsture rotation experiment undem ce@dileeat i gma zi
in Uruguay (Abruptic Argiaquolls and Oxiaquic V
foraggoasnaupse rotatioonss (ECEPRPpLoY)@OMudMmMLTf I or um
orAven.a ismp wiSmtrgmh uarid i Soeotlaorri a ni tsalmme a ; 2) Short I
(SR): two years idemTCG faond utmnwoldgeldeeunsslelpas 8w e of
Long Rotawborwye@bLR)ittlem CC anBedtowca yaku sdipnaascteua
Trifolium réepteinnss cobnjicuwl)atRiesr manent Pasture (PF
overseeded with | egumes used in LR. Al | rotati o
Af tler yrs. , FCPR plots were split an@ma sgtruarien cr o
rotations (GCPR). @veanna Lefopghemglu@iverlagvta(pas a
winter cGhveci dte ofadnidt i cum anas tnstaamenipnagst ure phases
and SR. After 20 -Brsm, d8PChii beeweroe&SCPR and FC
in CC (2¢¥s5 @G9%pegpeogti vely. However significan
observed between rotlani @RR, nCGCHPRd ahd HBCPRwer S
LR (2519 amdk 1% |l owerH)YthaespPRPc(BteByg Kigmilarly,
28 % | ower SOC than?SRnandPPL'R,3(12 8s fge ckigkwel y. N
di fferences wé&Re amdundk, bbtuwedrmey had | ower SOC t
FCPR. A SOC decrease trend of 12% was observed |
soi l under natuPal NpasStQr edsi5f (fSaf .aBeque sk)o Sver e foun
tread memat included pastures, but theytihmd 14% a
GCPR and "1@®@. FCPRkgrespectively). Reéesll anndspage st

rotations, cropping systems reduceldorSOECn cciognplarr bee
Mol |l i sols incorporated to cropping systems, I i Kk o
pastures are critical to mitigate SOC | osses dur
KeywoSadisl: quality, conservati o-hesgesréienpesn,t scar bon s
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Particul ate organic carbon content of Ultisol s
Li mau Manis?® Wdstdo®ematar Yul nafad mdwiSyaf Yumeaf &¥ami
Fakultas Pertanian Andal as UnPiavdearnsgi,t yS UMBmWpRY s2 5Ur6
I ndonesi a

Corresponding author

Abstract

Particul ate organic carbon (POC) is considered a
Ultisols, as a marginal soil dominantly found in
management of the soil. A resalarrcdi mfoamldlu)}c tterdo pinc :
aimed to deterorhi iJd tRG® | o mutnadretr di fferent | and us
froth0OO0Ocm-Aahdcm@Osoi l depths under 4 types of | and
seasonal crop) a&amd.f Soedt POL zondmmdr iwas separat
met hod introduced by Cambardella and EIlliot (200
| and usteesutsiantg 5% | evel of significance. The r es.t
(SOG) Udtisols Limau Manis under wet tropical ar e

aroumBB¥WDdf tot al SOC was -2i0n cfno rsno i d -8 dR8@pCa hha, tt &t ehde 7t
l owe#40(20mM) depth of Ultisols. TOE POCtewownteint héi
020 cm (R2=0.99)}YO00rcmtsotihle dleopwtehr (2R2=0.96) . Land
Zal acca after 15 years decreased POC content by
39% (P<0.001) to Uncaemapnahdc42® ((B®@dc@BG®)ifloo t
depth. At -d4Checnm)oweai I( 2d0ept h, the tend2@dcgmof POC
depth. The value of C/ N ratio followed the trend
but | eastse@&O(NR7oIn t R&M Q@ n)wededt h. I't couldObe concl
years intensive cultivation of Ultisols for seas
of the POC, even though OM was regularly added t

KeywpOBEBs | and use, Ultisols, cultivation, wet tr
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Loss of soil quality increase wheat yield gap in
O. EBrnet CenRurPPpaM.uiM."eChinazzo

®Facultad de Agronom?2a. Uni ver si dPaady shendl¥a RBO@DODIDI,
Uruguay.

*oernst @ agro. edu. uy

Abstract

The increase in cropped area that occurred in t|
achieved by substi-pasingethetatriadntbypynabntropous
nel | systems. Our objective was to determine wh
system had altered soil guality and wheat vyield
wheat growers for two years. tVipe f{iTghbdc wédge gisuwt
including from 1 to 10 years of continuous <crop
field two treatment were compared: 1. Actual y i

commer ci al conditionsyaand 2or Aespbndbhg Vyoelyd el

l'imiting nutrient supply (N, P, K and S). We ¢c a
Ya. Soi l guality was summarized building a soil
set . |l tpowasl combi ning nitrogen mineralization p
(SCC) concentration, tot al soi l depth and infil
(pcs0.05) . We wused Classification anpgs Regtrwesesn on
Yatt or Yg and SQI. The Ya was positively relat
varied from 0.1 5bdepeond2i.n0ge fMgo mhaSQIl . Our results

crop production with con4dlilhuoars @awnialacmeppiumab

in soil qguality when-pasmpaeedotattondi diedteaimi ot
This Yg could be compensated by increased nutrie
Keywprde till; continuous cropping
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Soi l management fbdbocompoe@queoenpeodafctmwinti pl e oper at
Blair M.* McKank% Kahhamif, Woawiolh disrumafd. , Hal l et't
®%James Hutton Institute, Dundee, DD2 65DA, Uu. K.

°NI ABUF, Agronomy Ceddnrm eRd 221@8mMHuindgengCB3 0DL, U. K

‘Department of Plant and Soil Science, University

Abstract

Gl obally potato production is in excess of 364 n
single producteri wi¢ékhcans oawft p85 million tonnes.

western European and North American nations typ
average is less than 17 t/ ha. To achieve high
mul tiple operations. Typically thigiilhdcihgdes: |
rotary cuifftormateigomdelyged t ypically in which the en
and stones and clods greatemrrbpiwamspdbesmm ahadcedle
During crop growth it i s3 uweleakds ttoo scpanmtyr oflu npga tch a

harvest the crop is spr-dgwn wertthi Qi cagpptlo chitlilonef

Har vesti nlgi fitnwogl vtelse entire soil beds, separatin
Harvester sizes vary but can be amongst the | arg
While subsoil compaction is a major probl em, i n
strucectutée surface soil. Using a range of i nde

Limiting Water Range and Water Stable Aggregati
including potatoes in the crop rotation.

KeywprBetatoes, Compaeti ahWRSobbgsegate stabilit
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Dynamic of Runof f, Soi l Loss and Soi l Propertie
during Peanut growth

ZHU @Hoafog PENG uXi n

St ate Key Laboratory of Soi |l fanSdoi $u sStcaiiennacbel,e Chh
Academy of Sciences, Nanjing 210008 (China)

bUniversity of Chinese Academy of Sciences, Bei ji

Abstract

The aim of this research was to study the influe
soi l l oss during peanut growth -dariavddebidoekprr s
SWinhe manure were incorpaortat epde ainrutto ad -lai Irlastleo pcef
Surface runoff, soil | oss, | eaf area index and
di ameter, percentage of aggregate disruption, S C
measur ed.

Compar eds aiol CKr,ganic carbon was significantly in
there was no difference between the types of or
aggregate stabi{0i t8¥ mann-Gen@9 fAimdBrmAwOD t B 6fufte rseingcnei f i c ¢
bet ween treatments(P>0.05). The i gagneds ta vieeraafg ea rseo:
water content -AbweteOuBtiecmBhemNPK+SM t-reat ment .
40. 4% of runoff concentr a2 @dMaypt Pefxao(eS eNePdKi+nSgt r s taar
32.2%. 4% of soi l erosion cumul-2a3 eduliyn) Pé&x c(ePpotd d
NPK+ S M. Rice straw mulch and swine manure decr ea
extent (P<0.05) while téhre amdplbicacham mdd mliinmirtad
significant relationship was observed between ru
and rainfaldl intensity) (P<0.05). Soi l |l oss was
water amdhtrewmnoff (P<0.05).The results demonstrat
are sensible to be extensive applied in red soil
erosion.

Keywpr Baenoff; soil erosion;chhi ochar; swine manur
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Survey of rill er os isocnalceh afraarcmeerrsi's tcircosp offi eslndasl Ii |
of Taraba state, Ni geri a

Yusufi.® MFBr Y KaoaiB.uM®maini, O.S

‘Deparbmeeography, Faculty of Arts and Soci al Sc
'Depart ment of Geography, Faculty of Arts and Soc
Nigeri a.

Abstract

This study reprts resslessmehtfibadld smpleysdi suew

of rills conducted under actual farming conditi
flatland), in northern part of Taraba State, Ni
of f ar noenrs' sf orreacsul ti vating hill sl opes, whil e, f

Results obtained from this study show that t he
t/ halyr in the hillslope and fl atrliand cfoanrtm i plud te
30% , actual soi l | oss wer’'geeastyiemat)ed nathil.l5d 1 pt

t/ ha (1%p87T Mgeahra on the flatland. These estimate

due to water eedsfanmesnfier tbhktiecat ogical regi on
soi l forming rate. This findings revealed that
erosion under agricultural fields in Hothnlg sites
the hillslope areas while flatland exist in the
KeywoRidIlsl: er osi on, -slcaan de uFsaer neeirtse, , Nsingaelrli a .
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|l mpact of FGD Gypsum Soil Amendment Applications
H. A. *ZodbbBr t*B. Watts
*USDARS National Soi l Dynamics Laboratory, Auburn

Abstract

This paper wildl di scuss the wutilization of FGD
and other environmentsu@2BEHOpehatisteEemsGuamswamgriCas$ .
amendment for over 250 years. -flotr icsr oap ss oalnudb I hea ss
shown to i mprove soil physical and chemical prop

i s a manuf actpudoedt gy fpfsitrmedo gyoomarhbusti on process.

availability of gypsum as an agriculture amendme
Several studies have shown that gypsum can be u:
ageruil tur e. The environment al benefits to be di
reduced soluble P and As in runoff from agricult
litter. For example, a ransnfsadill shamul|sahdvwm a t5ulde
in total di ssolved P | oad. New devel opments in

di scussed.

Keywpr Ggpsum, Soil Quality, Water Quality, Ani mal
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Sedi ment fiammgea pmenbhodgof determining sources of

watershed in Atlantic Canada

M. M., Bo*u’dr&.,auDit A., Lobb

AgricultuFeoa@anCGanragda, 850 Lincoln Road, P. O.
Brunswick,n&EBaB 4727 Ca

Depart ment of Soi l Science, 13 Freedman Cresc
Manitoba, R3T 2N2 Canada

Abstract

Sedi ments adversely affect the quality of surfac
such as nutrients and pesticides in agricultural
been assumed that the mamongt yrom svaspeneedssodi
agricul tural fields. This assumption was <chall er
bank erosi on coHrftireilbdutweast emno reer otshiaonn iimn many wat er

many potato ef iteol dssonmeer eofprtome most serious water

climate, topography and soi l conditions, and t
cropping. The objectives of the study are: (1)
agricwatersahed in the Appal achian region of Atl a
of each source in order to identify the sources
out in the Black Brook WatershodbeBBW)Sf da@ hemalrlov
New Brunswick in Atlantic Canada. Soi l sampl es
including potato fields, riparian areas, stream

collected monthly wat eeisthletd ldacatnigondhei grohwe ng se

sampl es wer e measured for a set of ¢lh3®7mi c al ar
radioactivity, particle size and shape, col or ar
signaturnegsuitsdh dihsetidi fferent sources. Sedi ment f

guantify the contributions of each source toward

| ocati ons. Our results show that tthethomtrt ihleu tBiBd

water shed. However, there appear to be a trend w
erosion was found to contribute substantially tc
the contrifbelt dowaobweéeer ssiong shmpact at the 1l oc
identification of sedi ment sources all ows for

practices (BMP's) to be i mplemented in order to

of agriculture.

Keymwds Erosi on, Sediments, Sedi megtoWwimngerprintin
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Quantifying Different Water Erosion Processes b
Cultivated Field

F. Z.%2.°z8fehgh.i K. ,R,MeWi@c kr@wbhb

Pot@a Research CentefroodgCacadaurér acer Agron, NB,

faculty of Forestry and Environment al Management
NB, E3Bab#da

‘School of Civil and Bui IUdiinvge rBngiyne dreiimcge,stleowdh|
United Kingdom

‘Faculty of Agricul tural and Food Sciences, Uni v
Canada

Abstract

Up to dat e, most water erosion studies ihsave been
often obtained as an average value for the whol e
the contributions of differemt | Watemnseéewooasi onlpr @

gully erosion. This ieforematiom mobdebsagtiaald mo
di fferent water erosion processes resul:t in di s
surface, one way to quantify them is to detect t
I n thivwe scaamddyct ed a pl ot experi ment in the expe
Centre in Fredericton, New Brunswick, Canada. Th

treat ments: -dcowenpped withagp (T1l) e ¢mT@Qppedanui fflald
wi t hd ousnl ope tillage (TO), which served as the cc¢
periods when the soil is most susceptible to wa

canopy coverage (sumnert)g samaw 2me Iftrionng s(nwoiwn tfeal) .

Model s (DEMs) of the soil surface were created a
t wo methods: 1) a total station scanner, and 2)
soi l sutfi@aome devolng those periods. For all pl ots
patterns of soi l erosion at di fferent sl ope pos

| ocal t opoganaiphwn. sHorpeyp hi gher sout —-3@sms,m was ol
di stance from the tepOom, thhesbtopes|l Aghtaboaohcd0e
resulting in a substantial decrease of soil | oss
50 m, the slope shagesbielcoimess i nabe BfOTFT emasmed i n
and then decreased-7a0g am.n Honr tthhee rpalnogte aosf a6 Owhol e
of soil surface, which translates to a net soil
agraged net water erosion rates were around 26. 4

and T2 respectively.
KeyworBetato; Water Erosion; Photogrammetry,; Tot
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Conservation agriculture effects on soil pore <c¢h
L.J. Mdé@nkhol Aabdol |l ahi

*Department of Agroecology, Aarhus S5Univkersity, Re
8830 el e, Denmar k

bFaculty of Agriculture, Payame Noor University,

Abstract
Conservation tillageofaticombinasi dne wmahagement

key component s of conservatieom adfdfiecul toufr eappA Yy

components of conservation agriculture on soil S
|l ack of Ggmawt edagtei ieo support this st-aeement . T
effects of crop rotations, residue management an
l oam soils in DenmarKk. Results areioepastedi hr o
pl ot factor and tillage as subplot factor. The
with winter crops to a diverse rotation includin
crops. For the | atatserr eecnoogdr o6 hatsioomme, pdtortasw amd r
tillage systems were: Moul dboard ploughing to a
10 cm (H) and direct drilling (D).-8Mill62maanld y di s
1827 cpnt e 11 years after experimental start. Wa t

for a range of mat#Ai0clt@®®@ eaami aAi mapgi mgalhirloimty a
were measured at mat#3i0cIIPdtemain@dlléLlcanngiepdg hf  d@dO
cthcores)-27 Atmlfepthor(e2s5)0 aimmr permeability was ¢
potential s -1rDancgrl Ato E momTi | |l age systems <clearly

investigated parametengiat patlkendieptdssaondi eed. aT

hi ghefsitl laeidr porosity, air permeability8 agnads di f f
1206 cm dept R.7 Atm tdheept h8 however, direct dri ||
permeabilicomtamdi pgr endex. Generally, residue in
direct drilling at the Foulum site, decreased bu
and incH#edded piorosity, vol umetrigaswvadiefrf usoinvietny
Our results suggest that a strategy of |l eaving r
reduced tillage on soil structur al guality.

Keywo€deservation agriculture, crop rotation, t

caracteristics
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Conservation Agricul ture: Research Status, Oppor

of Pakistan

Muhammad Sharif Shahzada Sohail ljazSafdar Alf, Muhammad Ansdrmnd Asma Hassan
! Department of Soil Science Balochistan Agricultumlé€ye Quetta

“Department of Soil Science & SWC, PMAS Agriculture University Rawalpindi, Pakistan
®Department of Agronomy, PMASid Agriculture University Rawalpindi, Pakistan

Abstract

Soi l degradati on, desertiftoatioh, iobumat arehaqnng
for crop production in dryland areas of Paki st a
clean cultivatidefhoriestahsbowmeahhll g evpmr asziniqig t he

Therefore,offttimetthe seazdch alternative systems.

emerging technology, which serves as an alternat
organic carbon contents, moderate od ifmadle, clhahge!
and other related input cost by eliminating til

worl dwi de for sustainable agriculture but dryl a
opportunity. Mo st of rag seeaasr conf sRaukdii setsa nf raorme dsrhyd

indicate that different forms of CA increase org

equal yield and economic benefits by decreasing
better iom owommamiod dboard plow in most of the inv
l ong telromgatmudoniand coll aborative research exper

with use of computer based model soff oCA liosngs darrare

due to social hindrance, wunavailability of 1|1 ocal
Government organi zations. There are big opportu
cli mat e, soils andcicveptdi véasityrameticomdof CA
encouraging |l ocal manufacture of zero tillage dr

CA is the need of hour ptovicdbenbh ¢ aldtetsyer ¢ nvi camn me

generanhdsomua ce poor farmers of dryland areas of P

KeywbTidkl age, Resi due, Mi crobi al Bi omass Carbor
Organic Carbon, Mi ner alCoansvseonctii aotnead Orid d naigce , C avti bnc
Zero TillageteB0bil Wt AggfCegate Stability, Wheat
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I ntegrated assessment of soil structural gual ity
Pulido Moncad&oMaB6Gahbi e MsRelo naulath® Carlooeyani r a
®Instituto de Edafol og?2 a, Facultad de Agronom2zg
Universidad vza EI Lim-n, Mar acay, 2101, Aragua,

Department of SNESCMaGhagiemeon, Eremol ogy, Ghent
l i nks-9688, GBERenltgi um.

“lnstituto Naci onal de I nvestigaciones Agr2col
Agropecuarias. Av. Universidad, v2a EI Lim-n. Cr
2101, Aragua, Venezuel a.

Abstract

Soi l structumeaj orreguwl adfest tenechemical , physical

processes of soil. Hence, in a strriecltatseansel,heso
overall aim of this study was to examignesotihe wuse
structur al quality (SSQ) andt edxetvuerleodp sSO9Q si nidni cf
environment s. The results showed that the soil

evaluation of soil structurte ((WSEASS ) ,wearned atbhlee vtios
unf avourable soil structur al guality on soil s ur
l ow soil organic matter content. In the _tropica
rel ati onshivpiss ubaelt weesesne stshnreent and soi l physical p
_temperate' soil s. It was found that for those ¢

VSA and VESS are the most appropriateheamethods

indicator _number of earthworms‘ should be adjus
of the VSA method. The acceptable performance o
studied soils supports the i deahods afpprl yasgesdssh
structur al gual ity not only in temperate region
ones (as demonstrated by other researchers), bu

judiciously selectti oonf oSfSQa imidnicraum rdsatweassec onduct
material, by growing classification trees and mo
demonstrating t hat t he SSQ description requir e
chemicaleprboertmi ni mum data set of SSQ indicato
promi sing for representing structur al dynami cs.
assessment of the performance and suiltlaobnsl ity o
agreement with McKenzie (2013), who stated that
components of future schemes for soil assessmen
Additionally, much remains tSoSQ e nactheirenvse do fa btohuet
of indicators for a wide range of conditions pre

Keywor8eil indicators, soil structure, visual as
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Landscape based assessment of total soil erosion

Shen’g?’Lbavi o, ABriLabhbG. McConkey

Pot ato ResAgrcbulCeuoReedn@amMad a4
Depart ment of Soil Science, University of Manitoa

‘Semiarid Prairie AgrAigculuurt afecRas@amaghd Centr e,

AlBtract

Soi l erosion is a major threat to the sustainab
through three major processes in agricultural | a
erosion process has iltanddsicsatpiensctamwveg tplaet ef hect o
additive. I n order to provide more accurate in
|l andscape based tot al soi l erosion indicator was:¢
three formsapnadaer®sagmni ¢uwml tCur al fields. The indi
Landscapes of Canada (SLC) polygon. Each SLC pi¢
representative |l andfor ms, and each | andform is
widn and tillage erosion rates were modeled on the
that for each segment, there were erosion rates

three erosion rates wasenhhe f{Thtalsosdi leresooinom atf

segments were aggregated to the SLC polygon, pro
were calcul ated for seven years (1981, 1986, 199
t he Censulst urfe Aignr i @ainada. Our results show that
cropland has steadily declined between 1981 and
bet ween 1991 and 2006. The decrease inheal/l form

wi despread adoption of conséreggsitemsti Chaggespam
of crops grown were |l ess of a contributing facto

Keywprid@igtal soil erosion; Landform; Segment ;
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Response of soil p heynsoiucsa li omri ccp esrutrifeasc ttaon tesx o g
XingcRaora@ijl iChedrg, i Minm® Zhang

;National Engineering Laboratory for Efficient |
National Engineering and Technol ogy Research C
Fertilizers, Coll ege of Resources and Environme

Shandong 271018

Abstract:

More and more surfactants exported to soil me d i
surfactant applicatronal i mamdwimestturce sandThiendaxsdge
obliged t o affect t he physicochemical propert.i
Unfortunately, the understanding of the sorptive
of soi l gopheyrsti icead tpa surfactants was l'i mited. |

cetyltrimethyl ammonium bromide (CTAB) and anioni

were selected to investigate the sorptdmwd mechan
soi l water characteristics. Fheostdesulrtag es egqwad
pses@econder rate equation was more suitable to
and SDS on soil. The sorptiond4d ehquandd b2W @ mh f wmd &r
respectivel y. Langmuir equation was better than
i sotherm of CTAB and SDS on brown soil. The maxi

higher than that of fSDsSSur " urditrhge teemrhmperrcatmernd, ot
of both CTAB and SDS decreased. In addition, t ho
spontaneous and exother mal, which could be dedu
energy and ABthmad p$DS®Ff Cdnsequentl vy, physical ad
for CTAB and SDS sorpf{idnh.3 ™Mmd aggr edgpantaegse d( G.n2 5
dealing with CTAB and SDS;0.@&nsmengquemd | §0.th®3 ammrt

aggregatmcevhs EBmdnamean weight diameter of soil ai
aggregate stability was generally improved. Soil
treatments was enhanced compared vy t'ISTABe contr
exposure. However, the exposure to SDS decreased
control treat ment . Soi l water repellency depende
strengthened soil watenceepeaticocyranger L hebties
crucial basis to understand their environment al

KeywoSulrsfractants; Sorption; Soil aggregat e; I nf il
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Comparison between contour hedgerow and terracing hedgeroas soil conservation method

in Three Gorges Reservoir region, China

ZHOU Ping, ZHUANG Wenhu4 WEN Anbang, HE Xiubin"

1. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences and Ministry of
Water Resources, the key LaboratoryMafuntain Surface Processes and Ecological Regulation,
Chengdu, 610041, China

2. College of Water Conservancy and Hydropower, Sichuan University, Chengdu, China 610065.

Abstract

Soil and water loss is a serious worldwide environmental problem. Espesalligss from the

sloping cultivated lands/arious soil protection techniques were adopted to conserve soil loess.

However, as the abundant precipitation and most of the lands were steep degree sloping cultivated

lands in southern china, the conttvedgerow technique was not welcomed by local people in the

Three Gorges Reservoir region, China. Meanwhile, the terracing hedgerow was a traditional soil

and water conservation strategy and was actively accepted by local people. But the structure and

effeds of the soil and water conservation of the terracing hedgerow had not been adequately
evaluated in these regions. Thus the structure and effects of soil conservation between contour
hedgerow and terracing hedgerow were analyzed in this stirdyoBviousdifference was that

the terrace hedgerow had a certain height of lynchet to walk by farmers to do the farming activates

more convenience and effectively reduce the soil and water losshAadtH15H r educed r utl
55 . 5B5&%%, reduced rHdu36Wanhd 2ledd&ed er os$3.50% modul us
when compared to the sloping cultivatTa | and pl
contributions of the independent variables on runoff, soil erosion reduction and sesloanitig

were in the following orde H15H> H10H> HOH >CK. Sothet r adi ti onal terracing
with 15cm |l ynchet height was recommended in Thr
s h o bd mcommended often and used extensively in the similar climatic regions in other

countries.

Keywotdsracing hedger ow, structur e, mechani sm of

hedger ow
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Can we quantify the soil degradation we see in the field?
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s and Subst rNaatteisn,® i I 0 8 MESIOU t/ &I HIEBeads i t y of A
nces Western Switzerl and, 150 rout e de

e.johannes@hesge. ch

Protection, I nstitute of Terrestrial Ecosy:
zerl and

ract

ructure degradati on s a key environment al a
he field, e. g. as wheel tracks, compacted |
experts can easily obrsieqwes.t hfemen df etahaugee,s , t
mation of Soil Structure (VESS) is popular &
ides a semi guantitative estimation of t he

cture isg poar tillye depeadver , the soil condi ti
tations lead to the requirement of physi cal
us damaged structur e, for example for | egal
tial of shrinkage curve analysis (ShC) to a
structure. The aim of this st usdtyr uicg ural an:
acterization are consisetdnt Awsehi wbabfcawoi b
erent degrees of degr adlauviiosno | vée roef rtahned o®wiys
e different | and management, namely per manen
esented. Thesspader bl wekeanmdsual ly evaluat et
) on each site, andwemel i tsalkDe mcera tdseBpmphl. e sT hoefy 1
ically characterizedtbhbwywycSfh€Catl osdatbed mtiye she
tural) pore vol umes, swelling dynamics, wat e
drying. Because of the intra | ayer heterog
ed after shrinkage anal nwscent€EBEC, weertanal g8
earth fraction of each sampl e. Two aspect
rogeneity. How much can the score of a c¢lod
nd is the agr eegmndnadleytswiese narmcd otdh es hvii nkal e S
es (clod, |l ayer, spade block) that can be pe
according to which observations?

pors@wsilt yguadHhrtiyn k acgoempa
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Soi l wind erosion due to-tcddp syesdgiednue nr ematalalur
USA

Y., HP. *Prasfawyar ko

*Department of Agronomy, Kansas State University,
PUSDARS ifcgurl t ur al Systems Research Unit, Fort Col |
Abstract

Crop residue removal for livestock feeding and
evaluated to assess impacts on soil productivity
i mpawitrsd erosion is a major cWen cceoand uicHit etdmea nc eonnt r

study from 2011 to 2013 by removing crop residu
determine the effects of crop residue removal (
aggregate size distrethbadimline i fnrcd atdii g SBF 1 <W.i &4
geometric mean diameter (GMD) and geometric stan
and soi l sur f acneo deolu gohfn eWisn.d Tkhreo ssiuobn Pr edi cti on S
by theARSDARiIivrequlte Wi nd Erosion Eval uatailoomeProgr a
companion software package that can be applied
single windstorm event. We applied measured dat

SWEEP rfeodri cpping wind velocity that can initiate

residue removal conditi'onTwiethhwiesttobvdl wehntdy vat c
wind erosion generally decr easevdelvwi,t hpairntcirceua saer |
residue removal >75 %. For three of Six sites, 7
erosion, while for the other 3 sites 50% removal

erosion. The tot a3l hamuorusn tr aonfg esdo iflr b sasbdiup e 2d st o
on soil condition and crop residue cover.

Keywbreési due removal, ®eoiehtwWnddeEossoon, SEngl ea
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Physical protection afmatetidrnoasfipalhiifpomatt er

Cl aire Chenu

AgroPari sTech, EchgrycsP draibsoTreactho,r y7 818NoROA Thi ver val C

Abstract:

The persistence of organic matter in soils and |
protection of organic matter from the decomposi:t
has essentially been st udpgpgerdoadhhes.ghYeatg,grseaialt emif
l'ive in pores within soil s-Dricamewornkdwhigghegaht
a vari etenvoifr oomincernot s to develop that are more or
activity amar tsiucwli ara,l .t Hem soi | pore system contr
oxygen to microorganisms and the | ocal moi stur e
of mi croorganisms and substrates andwthbe soil :
heterotrophic soil respiration depended on the ¢
available now to describe the complex soil arch
matter at relevant spatilaso scalrerg . dévealooped v e ha
represent soil architecture and how microhabitat

the fluxes of-d€ptim me®¢cHhaniSwutcihc imnder standing shc¢

descriptorct erfi sstoiids cthariamprove | arger scale bio
the effects of soil structure management and moi
Key womdganic matter, microorganisms, habitat, p
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Soil strucéaodeevetoveow of physical properties o
Mervin Po%s TMaonnads’l Heafl eRkre k & Rtdmserudol f POberhol z .
WeisdkmepfDani Or

®Agroscope, Depart ment of Nat-210 46 Rwpisioawlke cle&nda;nd

*Emai |l : mervin.manalili @agroscope. admin. ch;

Swedi sh University of Agricultural Sthe@dtes, De
Uppsal a, Sweden

‘Swiss Feder al I nstitute of Technology s(ETH Z¢r i
Group (S88P2, ZgHich, Switzerl and;

Abstract

Soi l compaction due to agricultural vehicular t
functions and crop growtlhcedauoubadgdy acfompaet isal
connietyiand network tortuosity of pores. Soi l co
soi l recovery from compaction damage is incompl

| aunched in 2014 on a | oamy soifdg idcde ruagd cdand Srwa tt

structur al recovery in compact-adsiagredul(tutrbdhge
natur al processes (-cer.ygi.n gb i rod guir mtealstai wo a ¢ g cw éetse e @ @ We
i mpl emented three cempactiednr fa¢édt mempsct non, ar
track compaction, which we combined with four <c¢

crop rotat-tiiolnl junalrd w@®roop rotation under convent

installed foritobonbhgnuoofus somoln moi styuarned, sG at us,
concentrations, redox potenti al and oxygen diffu
done periodically, including soil physical prop
ground <crop measur ements, as hmel (ERTS) ednedctgri ca
penetrating radar (GPR) imaging. The objective o
and first r csouriptacctofont e opasti on of soi l structu
carried o+ptropietl heedwistethi& | Mg wheel | oad, whi ch in
11, 5 and 2% at 0.1, 0.3 and 0. 6 -n0 % egrntch swa taenrd

transport g £r copedretrisesofbymalgni tude. GPR and ERT im

permi anhdvli ower resistivity in compacted-soil, an
compacted soil. The evolution of soi l physical

compaction wil/ be presented atdetnhsei tcyo nafnedr etnrcaen s
properties governed by macroporosity (e.g. air f
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the topsoil, but did not recover crop yield as w
We show that diefsf erreecnotv esroiat pdriofpfeerrteint rates, an
with increasing soil dept h. For instance, a biop
and previously occupied by a plant roobutmay | ar
does not significantly change soil porosity.
Keywpr 8&ei | compaction; Soi-ttersmrfuicdlud ee x Ber il me retc o
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Transport and Retention of Stabilized Silver Nan
Y., Lifa®g A.° Br adBoMd nfeckgld.enVer €ec K &mh umpp

% School of Environment al Science and Engineering
China

us Salinity Laboratory, USDA, ARS, Riverside, CA
‘Depar tomerEtnvi ronment al Sciences, University of C
States

Peter Gr¢nber-§ “Emmsst tCRing k a-®Gl E®Rr schungszentrum
GmbH, J¢lich 52425, Ger many

'Agrosphere -3,nskdrtudteyn ¢cBGeGMtbrHu m JJdli ch 52425, Ger

Abstract
Wi despread application of silver nanoparticles

contamination due to the fact that the main port

pl ants is i ncaogreposrlautdegde .i nTthoi ssesw udy aims to prov
transport and retention of surfactant stabilize
conditions. The influences of grain siozxzd, yi onic
on AgNP transport were systematically investiga
(qguartz sand) and undisturbed soil columns were

timend dleptemdent retenti oni.zaltni oand doift i roent, aitnheed rAeg
undi sturbed soil was investigated by changing t
type's of®§Cand 1S reduction. The information on t

AgNPs from undiesnntturabed ostaislsmisdgdlAecdmminagmi nati on

the potenti al ri sk of groundwater contaminati on.
undi sturbed soil columns showed similar trends
f aocrts , e. g., enhanced transport with decreasing
and flow velocity. The model used successfully ¢

profiles (RPs) with uniformeawyd HAhperséxmudme mtdi an:
retained concentration on the solid phase and th

i nput concentration and/or grain size decreased.

RPs in sandrexhinbintmedotonioec, or hyperexponenti al
physicochemical conditions. Significant retardat
RPs were observed in almost all the trasnsport ex

indicated that the release of AgNPs and clay fr
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reduced the bridging interaction and by 1S redu

Results of transmission el eyati rs@re friseiyw resoppéccotpryo sccoompb)
and the correlations between released soil coll o
AgNPs were associated wi-ttthandmorrte).eaBldas e | faiyndirm
that the rehepseodprecssgas fcaant amounts of AgNP
risk for groundwater contamination during rain
changes in solution chemistry.

Keywpor8sl ver nanoparticl eisgn;So@cspoidftansport, Re
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Anal ysing t he interaction bet ween biramlyogy and

mi crotomography

Stephdn M®athén DMnitdlg UteawBeBas ¢ h man mChgrei nskt eonpphe r
Ha4ds Do6r t he?RhdlIntelfu sHeonr n

"Correspondi ng -eagshelr.depet h@uni

'Department of Soil Science, Un3%213i Wyt ndnKaksse

Ger many.

I nstfigrut Bl ant Nutrition-Adnhd &8divier Sdéit gn-Ke,el Ch rHies
RodevwaIrd22118® Kiel, Germany.

Abstract

Bi opores are an important factor for nutrient ¢
active zonansd icnamtohbeensraeeld by roots develdpiceg ¢ oi
and nutrient upt ake. On the other hand earthwo

pat hways by changing the architecture eftahe soi

compression and excretion of casts and Il inings.
an impact on microscale physical soil properties
bul k soi l to the root amlds vtiac emiver ahai aflr ohma bbiitoaptc
studies in the past have investigated biopore n

mi croscale pore modrpihlod sopgh eerse oan dt hiet rihd zmot cl| ea
di fferenceosrbetwéedi bfepent genesisduded, exmamapt e
water, oxygen and nutrient flows in the zone bet
of biophysical interactions betweengpdmtitfsyiamg s
3D biopore architectures bridging scales between
pore morphologies to microscale measurements of

goal of this contribiuntont he ¢ apgplbioiviictdieoetsa nmofg nXa p |
(XRCT) in combination with microscale measur emen
rates to gather more detailed knowledge on the
bi ophysicalinimstoéedactiTones results presented here
within a joint research effort on the effect of
nutrient acquisition fr ormay hmei csrudbtscomd g r3abpehrye (WeR O

i mage analysis of individual bi opores and its
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measurements using microsensors. Clearandi fferen

earthworm colonized biopores mwepertobesferoeygem fim

bi opore surface into the rhizosphere and the bul
the implications of various biopore architecture
potenti al usderofvedafament émage analysis to be inc
model ing approaches.

Keywprdeil gtaryudtoumoag,r aXhy, biopores
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I nvestigativoanr icafbi |dpat iaanld i nterrelations among
parameters

El Kami'[ Kbl@aaddiARangaswamy Madegyrzaymdd Kayad
'Precision Agriculture Research Chair, King Saud
‘Deptament of Agricultural Engineering, Coll ege of
University, Riyadh, Saudi Arabi a.

Abstract

Characterizing agricultural soi l properties is
variability iivihtyragr @sodua dte field i s essential
Application (VRA) of agricultural i nputs wunder
study was conducted to investigate thehesiprati al t

i mpact on the productivity of a 16 ha center pi"

Saudi OGemdfiarenced measurements from 86 sampling
compaction (SC), EC, pH aned téatarwasompbpent sd
statistical analysis to reveal the spatial var.i
representing t he spati al patueéerhi oifnsgpati i @alpgeop e
interpolation (%rS agfihlgg r & paotli aolf pArocddlcti vity of
was investigated through studying the performanc

Di fference Vegetation ILmass ai{f NdDEdsx.rieptiraet ed af i
i ndiecda t hat the experimentad®7 %) elvidt wh& W oanih thtat € 4

clayg 73 contents; with relatively high wvariabili.i
compared to sand (CV of 7 %) . Thef SE2UWasaobees ve
experimental field with values ranging from 617
exhibited |l ow variability (CV of 149%hef osroivialpure,s
however, ranged fryom o/w 8Wartioab8i.l0i0t ywi(tCthV voefr <1 %) .
bet ween soil compaction and c¢lay content was the
parameters; which was expl &i noefd 6bly% aa ncdo rRaen gaet i wa
110.5 a@6dml3>dr compaction and clay <content, re
variability in Rhodes grass performance across
esti mated at 32 days after sowing (NBYE"dof 20. 35
cut (NDVI of 0.13 to 0.17; CV of 4.12%). The spa
Ssowing) and soil EC was the strongest, among tt
approxi mately equal Range .wa&l ue sfTd(re2 8E @)0.u Imt sf oarf Nt
study can be wuseful in better understanding of t
and better management practices.

KeywoPrdesci si on agriculture; Soil properties; Geos
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Fate and transport behavior of <chlordecone and

presence of fuwaltiedatazkdnmoahotubes

M., 2Zhang En e’ Kaemdtkeh E., Klumpg
Agrosphetriet-8aix e FoBSchungszentrum Juelich GmbH, 5

® r. Knoell Consult GmbH, DynamostraCe 19, 68165

Abstract

Cetransport of chemicals by colloids in soil i s @

| hits study, the sorption a@ld)maobnidl istuyl foafd icahzli onred e

ami-Npyri #ythiemzenesul fonami de) i n t he-waplrleesde nc e C
carbon nanotubes (CNT) in a | oamii rsamary, aGar magmy
were investigated performing batch and col umn e
sl owly degrading pesticide. SDZ is a widely use
environment owing to itsatwipgcaetlegntaipgpll ifcarn itomes waoad
chemicals |like pesticides and antibiotics. The

stronger sorption of= OL.D95)Frtehuannd | ti hcenh Inooadreyl , s aRndy

i sot h2zafm,0. R9mn &€wperi ments showed that more than

soil column and most of them in the first soil |
into the deeper soil |l ayer. I n contrasitmh. more th
When the soil column is flushed first by CNT, mo
empl oying-dé esmpeestiiomn equati on, the colloid filtrea

used to si-tmudmgseorttheand riet ecnhte ninc adfs tchoeu pd regla nwi
mi gration in saturated soil.

Keywpr@bel ordecone; -walll ffadicazibmer; ndinlothmbdbesr t Sor pt
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Two decadeasl lofi nna he-t@benr ddkdrd lexmgeri ment : Soi l
transport parameters

Thomas®Kellnh@ri d? MaArntdirneedzs Boehteer rveWeWod & kgamfy G. St ur
Jan??Rek

®Agroscope, Department of Natur al Reso8lr4ces & Ag
Z¢éerich, Switzerl and

"Beronf fice of Agriculture & Natur-8p05F5oibl ICokhsfee v
Switzerl and

‘Swedish University of Agricultural Sciences, Dey

75007 Uppsala, Sweden

Abstract

Net i | | i s prastemcweidr ofnomenvarli caund economi c reason
|l oosening by tillage affects soil structure and
crop growth. The main objective of thisBestudy wa
till on soil gas transpoetretr nprfoipeelrdt i eexsp eirni meme OmM
This trial was established in 1994 on a | oam soi

pl oughing ( MP) and direct tdhrei I pemman(edDix) . g rWwes sf u(rf
|l ocated between the experimental pl ots as refer
0.15 (topsoil) and 0.4 m depth (subsoil) from a
me as ur e mefnitisl eodt(yapirras r pe)yr mermdi §gas ydf kfaus ifviivtey (
matric potent-3@&IHs00r ehriP@i.n Qufrr amsul ts reveal that
transport properties of the DD soile ariég fsirminlcaer
in gas transport properties and pore <characteri
contrast, the soil undeg, JdPds Ppelrdel I gherart lsa m ait
and PG in the topsoihtebest!l pwEy.cilrahd bbishDIps dii Id.
di ffer between treatments and could be described
l'inear rel ati gamedhilpadeft vera, | gt kt he sl ope was m
be etxepdkecfrom percolation theory for all treat me
because of the-oddmintardt mawerotpioaceelsl yf arable soil

hi gher specific diffusivity apdohlgbér MPpéebihi ¢n

PG, but the relations were reversed in the sub:
consider the whole soil profile when evaluating
Keywopr-ell; Gas transport -pepomelfdi espeSoimenstruc
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Less stressed plants enhance soil met hane oxi dat
X. Q.2 "ZgodY.C. X" Chen

Environment al Futures Research I nstitute, Gri ffi
°Schobl Environment, Griffith University, Nat han,

‘Correspondi ng.iwtgharzhofn@girli:f fith. edu. au

Abstract

Met hang iGH t he second i mportdeten grecsphoass dl ga
approximately 20% of Earth's war ming. Aerobic s
terres;biiohlogCHal si nk, of fsetti pgmilsasrigeen sa,moluwntt st
capacitgyoxafdattCHon i s marbtja&lct sttroe sesrewi.r olinder st and
ecosystems upt akaeendatumodseprhleyriincg Ohechani sms i nvol v
therefore fundament al to predicting how the <car

change. We previiypwslhe sprsodddteidmhiadtat edotet hityt eme p
could inhibit sokidatciapmcinysoifl £H Here we select
and carried out a field study tyoxtdati omi sathgpo
dr owsghtessed & mitigated via application of et h)
found that | ess stressgudptpalkaent swhmacrhk esdu pyp oirntcerde ats

Qur resul ts al so have signi htcamsdi pnn Extpweae mi

aboveground hupmake, awhi € have i mportant i mplic
CHupt ake.

[ 1] X. Zhou, S. Smai l |, P. Clinton. Met hane oXxic
Science, 168,9.2013, 657

Keywpr Met hane uptake, Drought, Et hyl ene, Stresse
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Effect of redox condition on water retention of
S. Yo8hTdaTlak¥xhdkhamdk alkl. Nishida

®Graduate School of AgsicUheuilUal vend-iltLyBek$dbkno,
Tokyo, 1138657, Japan

NARO Tohoku Agricul tural Research Center, Dai se
Daisen city, Akita Prefecture, 0140102, Japan

Abstract

Paddy soil is subject to alternative flooding an
oxidization of soil component such as iron and n
components may affect soil guhRhysiidalti aed apecloaimind
i ssue has not been widely studied. Present study
change in water retention of paddy soil accompar
seek potential | Imiendpoddleogdy nraond & change i n padoc

cultivation of rice or other crops.

Core specimens of plowed soil and subsoil under
sampled in three plots where ihneprut ionfc oo m@anmitd o
approxi mat @erliyc es5 sttornasw h(aR pl ot ) 'ricme ospoawt mamumd
pl ot) and no organic matter input (N plot), resp
water to be saturated and th80kRahydhened hiey
i mmersed iMfwat2?2 daydS8@od Mmoee &2 days, with be
change in gravimetric water content. The dehydr

satur a8iokiPraamwéas highest in M plot followed by R

atNidnduced owgptteronalg | | 10th day, more i mmersion
temperature did not change water conte\nt . Howev
additional i mmer sion in water caused opleas,incre
whil e no more water absorption was obs-erved in
reduction potential, Eh was observed in all plot

in the plots where organitalmatésul wassiugpests Thi
reduction alters mechanical proper tdieepse nafent he s
Vi scous component i s necessary to mo d e | shrink
depending on thesopiéeriiosd sduubrmenrgg ewdhi c h

Keywpr &9 i | shrinkage and swelling, Redox potent.

Soi l structur e
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Speciation and distribution of P -saiszseo cfiraatcetdi ownist he

an aradbl e soi
Er whinu fyp pXi ald dinggusanne Mad by PMRoetadkeBol

*I'nstitute Agrosphere, Research Centre Juelich, C

Abstract

To maximize crop productivity fertilizer P is
propontof which becomes stabilized by mineral co
unavailable to plants. However, little is known
organic and inorganic P bounditcd ee (Thle) ad Xiade sne

NaEDTA) extracti’®nuali ¢é&r sma gn@RNIR)r esspoencatnrcoes c o p y
considered as a reliable method for extracting &

However ,cadndy dsoa esihduadl KRl ahé erextraction has re

Therefore, in the present study, the amorphous a
in soil-sapgpgr égactéei ons were specifically extract
andhidoni te treat ments, respectivel vy, and then se

to solPMMRoepectroscopy.

The results showed that overall P contents incr
However, theutrieolnatainvde sdpiesctiraitbh on of varying P for
of soil-saggredgheemajority of alkaline extractabl
fraction, most of which was orthophospbakter!| JFurt
monoester P were bound to the oxides. I ntriguir

bonding sites Regi dpptopPhecophateed similar amount
bot h amorlp3l¥® uosf (t1lo0t a | P 2&rfd tortyadt aPl)l iFnee o(xliddes i
fractions, suggesting that it was | ikely occlude
soi | . This implies that under reducing conditio

released abtHet hos pVvants.

Keywords: phosphorus, particleize fractions arable soilamorphous and crystalline iron

oxides,31RPNMR
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Ef fect of dryi mpguddioégnhgmdrne®nsi aemddi stribution of
observation with meetuyy intrusion porosi

T., Ta&ka%ashYow hi®dei shi da

‘NARO Tohoku Agricultural Research Center, Dai se
Daisen city, Akita Prefecture, 0140102, Japan

Gr aduate School of Agricultur ajyyo,an¥hlyloiiBelk 80i e nc e
Tokyo, 1138657, Japan

Abstract

The paddy rice (Oryza sativa L.) upland crop r ot
essenti al factors that affect soil structure in
This study focused on the changes in pore size d
mercury intuition porosimetry technique. A claye
soi l was -98 a &n®B0d0 tkoP a, usi mgurtehe |l mdreouasn dp rveasp o r
met hods, respectivel y. To i mpose the reduced tre
for 35 days. Concurrently, as a control, ot her
treat ment , bot hnthel i ciubatwdranpguddl ed, using e
were observed. After these treatments, the soi
met hanol , and then dried by the critical point
measduruesi ng mercury intrusion porosimetry. The <cu
as the sum of pore vehutmes3.ih nrmhe Theageast ofwer0d
plotting the differential pore volrumeAs( DtPWVe siairls
was dri-e88 490 kPa, the pore diameter at the pee
nm, while CPV decrea’géd Tfthremsne O.esulttes G.ul@Gemlt th
drying irreversibly reduTchees rtehdeu cv mlgu nter eaft meat ge
increased pore volume, with sizes wuniformly 1| arg
reducing caused relaxing of soi l bonding and w
i ncubation periodd menc rThes sdbfgema ng was consi sten
structure. Soi l puddling causeldm.colhhviesr greeas o mde
puddling was more evident in reduced sbhnbfgs than
the mercury intrusion technique suggest that soi
upl and crop rotation. —Softening by reducingll mi
soil formed by puddling.

KeyworBere sbobmrne RedoruwdDt pgng-RipPleanpdadecdryop r ot at i c
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Phosphorous species distribution in water disper

Xi aoqgi an Rolaalgd VBIoK er 2 NiNd mhawi SiSeathd rnsf, WHad by | d
Ver edckWmd!l ungrwin KIlumpp

"' nstitwatned oGeoBsico ences, AByosphere Institute (IB
Centr al I nstitute for Engineeri-31g, El ectronics &

Forschungszentrum J¢glich GmbH, Wi I helm Johnen St

ADbtsr act

|t i s importanthbonmnadi ngdeémstsaand st ferPforecasting
di spersible nanoparticles ( NP) |l osses from agri
di spersible nanoparticleti dlrdgm( Haplsiod | Lwv¥i saml ,arc
assesspdr niano!l atf te®ll hovr Mg acti onati on coupled to
and inductively coupl ed -lpM LMBgd . mahe NPe dtsrod naetti e
done with and amethphidug eanmd ac¢r wydxal i eeafkd dxi Hi
treatments, respectively. Fismdluithi,oanNcPl efarra crha gomest i
resonMmMvMiR)e We f ounglarthiavameateoent in two dtomi nant s

t herganical pyedomindank |l y comprised orthophosphat

65% of P in the nanoparticles was | iberated afte
Fe oxides). The crystallinesokdé Exiskgaecamtartii louwt e
results of Haplic Luvisol wiwilbheyaeampariede t or d g
derived from tidal wetl and sedi ment s i n t he Y

i nformati eéermndmngoiapdPidatsitoeonmnbuti on of NP (fracti
di fferent cultivations (i.e. wheat and rice) sho

and help to optimize P fertilizer use for sustai

Keywbrpchsosphordiss pewadgielr| e nanoparticl esxi daemor phou

field flow fractionati on, arable soil
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Linking soil shrinkage behavior and cracking in

cycl es
Pengd, "Xharfg,K Gariy,Bslh.i Ba

St ate Key Laboratory of Soi l &odl S8st annabl €hA:
AcadeimyScNangcesgP280I00D 8 ,

Col l ege of Environment al Sciencleechmad! Bgygj n&ai i mn
541006&hi RaR.

“The Univer s1-1 yYaoyfoiT,0 kBwkeysor,, Toakpyaon 11 3

Abstract

Soi l cracks develop in paddy soihd scrdargedl imggedet t i r
changes in soil structure haveeofrtetdratbheoears hd s dreit
soi l shrinkage and cracking has not been clarifi
how WD cycles affect soi l shrinkage and <crackin

t hem. Two paddy forrl @86, yeaes c(Vobumgt @epaadtly field
cultivated for over 100 years (old paddy field,
rice growing. Soi l cracks wédreaphobogaapgileeandi tn
compacChensd equi v@EMWenwerwse darhal yzed. The soil COTr ¢
two fields, and their shrirkpgei encleabadiwvdtfergate
based simulated WD cychegn§irtgcegluaechdcn)y e gverle at i ons

sopilesgmteedd e r&CiPd tthhaP B o i | (P < 0.05), whereas t he
gre&tWwamd shrinkage capacity (coeffici elmet of I in
di fference in soil s h rdiunek atgoe tahned dcirfafcekrienngt wsaosi | mas
paddy soil s. The Dc was negatively correlated w

previous TWbe cEWIl generaludPy dienccrrechasseedde avs it mg number
WD cytlresv.escsiilbl®€hrinkage was observed in the twi
decrease in shrinkage TihagniinttuednedDwigtylolf @D ay € ket ¢
shrinkagegnmo i cantl yoskbgndithlee Dcrwemlkeremy e accur at

estimated by usi atghastoiiln cslhurdi endk atghee <iunrt@earrs irteys ud ft s

demonstrate that the soil shrinkage curve can b
taken into account.
Keywbprtdmage anal yscirsac kPsa;d dSoisloisit;r uScotiur e ; Soi l s h
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A Current st-aandl ohgreecdoegubkesséedeno/ strip

Li Hof gwiehne o d o}, Frair end mideh®, SJ msgehf, SKCitearfiz | Yainri g
Kasdanmeffrey mMafMizt dfuedidmj anov

“Depart ment of Agricultural Engineering, China £

Qi nghua Dongl u, Hai di an District, Beijing 100083

Food and Agriculture Organization of the Unit ec
Pl aydabbaa, Cuba
‘Borlaug Institute for South Asia (BlISA), Teri Ho

‘“Food and Agriculture Organization of t he Uni t

Protection Division, Viale d&ddlyl e Terme di Caracal
“Department of Bi osyst ems Engineering, Universi
Canada

'School of Agriculture, Policy and Development, U

‘Kearney AgricuExueasi Res€antbr & 9240 S. Ri ver bei
USA

"Subegional Office of Food and Agriculture Orgart
Central Asia, 55, l vedi k Cad., 06170 Yenimahalle

Abstract

The devel opmaebteobfgriusdulature promotes the adopt
(CA) in the-stwdrl cdc.eeMo/ngtriisp the key technique fo
t here ar emdowhisneorfy aegmrtoer pr i steisl | masneuefyaecirtisu, rd laninga anocor/ |
the number of these enterprises is about 200. A
seeder, -thkl npéeterpal so needs to halvanal istgong
in operation. Thighlmual thg kpgnabgl anhd eedhhng ir
This paper reviews-tithle $eaderesabfghobaltrispal e,
seeders into thredltoxke nghaged esn dtuleeihranalntiing t e
rei duwe ti ng, (2) -ftliowi mnpearcd PpEscpoawgr ¢egpant iFor t
type, these seeders use disc openers to cut res
Tractor equipped with such sspeedad,r samd et hree qud e cedr
heavy to produce tphesrsauqwei rteod plreenaevy adewrnt he soi l

the second type of tine opener s, crop residues
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wi t h/ wi tphoowetr emlecnir easi dmg@ components whil e seedi ng
nei ghbour openers can be achieved for residue fl
beam, or by increasing the belalmodkiimchtt eclTthrei gtuhei,
compulrsdmeeMe the residues (positioned before or ¢
zone, with the special working components power
commonly usedppinnmgubti doubl e cropprnsig systems wi

Key woNod/ssttirlilp sdeédek, nagnuttit e sigdue@pener
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Are the Objectives of | STRO, Soil Health and Soi
Dougl as *L. Karl en

®USDAgTr i c uRetsueraarlc h Service (ARS) , Nati onal Labor
Environment , 2110 University Boulevard, Ames, I o

Abstract

As your Secretary General for the past six years
wel comi ng aasl | deodlfegywdies to our 20th Triennial I n
Organization (1 STRO) Conference. I regret that |
Hopefully, technology wild/|l succeed atnhdatmyl rweacsor d

l ooking forward to discussing with you.
My absence at the | STRO Confere-ABRE8 Dbsstddiumrg uios hmey
Seni or Research Scientist for 2015 and the wunex

Ceremony wiéehceéehib &€mngeeatly humbled by this re

career which | ed to my prestigious award woul d r
and being able to conduct soil management resear
Unfortwywnadee to this very honor, | wi || not be
critical i ssues in person or to be able to greet

Since participating in my firsor w&THROt Conérewine @

friendships and making new ones as part of I ST
pl anning now to accomplish this goal in Paris in
My rather wunuswual title for this kewrhotseveddarless
| STRO members while serving as Guest Editor for
entitled —EnhancingSoSoi | DeHjeraaldtant i toomm . Mi tTihga tteer m
included in the title becrautsher oluigkhe In8alnRyO, i sosuure sA
coll eagues have chosen a slightly different term
or —soil healthl for the past two decades. Anot

feedback onofirafur vewsisems | STFIROvsConwhiidcdhutt e lad’
Board and | have been working on since our | ast
you wil |l be asked to vote up or down -taeetrm he Gen

| STROnbme s suggestedichlhomeanewhtahat owgueshould consi

name to the | niTédhagieomRelsed8oich -TCJani Tzhad i Baa rod
di scussed this recommendati on, but deciyded that
result in major | egal complications and a potent
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—Brandll and perhaps our relations8oipl want Eilslkeadg
Research. Those issues wetetbimptyméooHowewpérx &
the speci al i ssue of Sustainability, soi l degr ad
popul ation marches steadily towsaoidls &r &sibon!| aod.
of soi larorglmnwer ec i dentified in every contributi
maj or causes of soil degradati on.

With this focus in mind, my objectives for this
of | STRO; (2) assesjsouwrhrealh ep u boluirc aotbijoencst,i vBersanc h
activities are supporting gl obal soi l healt h,
activities; and (3) provide a vision for | STRO t
fuel Mmeadsapi dly expanding popul ation who, with
upon our finite soil water, and air resources f
and | hope you agree that the dapalklae edf mmendbteir 59
Century soil health and soil security challenges
KeywoBdstainabl e Devel opment , Consteirlviaage,n Rairli

Management

85



2bl nternational Soil Tillage Research Organizati
148" September, 2015

Nanjing, P. R. CHI NA

The i mpact of soi | -tchoanwiarcg | oyne taensdc furreee ddnigd  y i el
Mol I'i sol region of China

Enheng® WAhgd Yahem Xi angwei

®School of Forestry, Northeast Forestry Universit
Abstract

Agricul tur al machinery tillage and adl tfearcntaotrisng
associated with soil structure change and accel
Northeast China. Combining practtbaw mgchesemwyt:t
artificial machi nery ¢ oanhp afdrtteiaeagneciyrc | else i hi @ lhde d rac

and minus benefits of machiner yt htaaw |caygcel, e sc,h aarnadc tt

effects on soil structure and yield were studi
antecedentemtat en esonl structure and soil avail
measuring soi.l bul k density, soi l strengt h, soi l
and three soil phases. The resul ts nsehgoaweidv et hat :
influence on soil structur e, soi l in top cultive
the subsoil accumul ation of compaction was resul
compaction formed in theOscm, |Ir adepd hit iof e l4yl;~ 6HDcwe va
soil depth of 17.5~30cm under medium machinery o

because of the depth difference between harvest.i

a significamtucdfufrec tunamrers analchstnery operations. H
in deeper subsoilwhceamp avatsi alreepter4d®®ym10cm t han | c
soi l compaction accumulation occurred at t he fii
Beseides water content and bul k density, soi l org
compr gaesiiMd ent performance of tillage soil. Seco
of the black soil ++é&dawomryolide sefrfueccttusr eo fatf rdei ef zf ee
(840 cm804@ m-16102 0c m) and size scales (field cor
fretthaw cycl es, computerized tombbgawphkyc|[ €3] anp

scanning electromncaniecrofscapkeaW}WiSEMEI es)y eavree st u
results showed that: Atthaw rceyec Isecsa,|l es ooifl —ssetarsuocntaul r
80 c¢cm) changed more significantly comparing to
conttred by the higher c¢clay content in soil. Soil
dynamics condition of seasonal freezing and tha\
frost dept h, respectivel y. Soyrbheam gules di Iwiarsg ,n od
i nteraction effects; lwawev ewei gihrit ecfessiopdlern hur

appropriate compactions but decreased when subso
Keywor el |l isol, Substthdwcoynplaegs, o90i IFreterzect ur e
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Ef fect of Three Tillage Depths on Sugarbeet Resp
Jay P aBi bP, IWidrlséiimm RotbeetetnEy s m® n BMiekhta Al | en

‘ARSJSDA

Abstract

Til cagealter soilcmpoppeireli dsadmch ddq adllfyietwpp.s conduct

Lihen sandy |l oam soill t o oenv asluugdie ¢b etehlel.l()g b @ st o f
yield, root quality, anTdi Isloaigle pterneeattrmatni tosna greenssiisst
( NTs)h,altlidw age (ST), aSnodi | d ePeRp wtaisl I naegaes u(reTd) .wi t h a
2.-cbm incrememt sleppo haad40t hree | ocations within eact

from eacbaphosammlde consisted of roots of two ad
adjusted sucrose yield were not significantly af
2011. In 2010, root yield was signef iawanmtalgye gr e
sugarbeet vyields across 4 yré&fwer&NT58S7T7, a6d. D
respectivel y. Root yield was | ower in 2011 thal

conditions in the spring. rSoinl DPIR tvhaalnu e sn wseTr ea nsdi

to 30 cm depth. However, significant -do f7ebences
cm depth. Overall, DT enhanced soil physi cal en
statistically ssuiggamribfeiecta nrto oetf fyeicetl donand quality ¢
practices, though a trend was noted that as til/
KeywoTidlsl: age, soil compaction
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Finite el ement mo d e | of ehd ocammddtiiconnnaferadiL @V
Syst ems

K. MaPmiM.K.D&stCaiRoFA.sOBI.ICI.MN.2% Mercatori s
’recisionBAgsystuéemse Engineering Department, Uni

D®port®s 2, 5030 Gembl oux, Bel gi um
"CRAVRe de Liroux 9, 5030 Gembloux, Bel gi um
‘G®ot echni que, Ar GEnCo Department, University of

Bel gi um

Abstract

The negative effects of soil compaction on crop
intonegi by sever al studi es. The main probl emat.i
presence of reduced tillage, i . e. without pl oug

system. This paper aimed to conupnadreer twhhee ebde htarvaifdu

finite el ement model (FEM) based on a modified C
propagation of stresses in the soil and the de
elastically in str eyiselsdt astuer fwaicteh i aan da nd eélolringst ipcla
surface. The parameters of elastic and plastic
sl ope of the nor mal compression |ine and of the
determlabdranory from soil samples taken at fi v
tillage (CT) and reduced tillageu(RTdPrmThei chnodit

4486 el ements and 1 6kl i mod osf THAre xav @XEBnsc @mtts & three

whesdi l interface created by an agricultural tra
sugar beet harvester (maximum vertical stress =
(Keller, 2005) and introduktetde i modele waEsM weoldied

comparing the computed values of rut depth and
measured after the traffic. The results showed
observed values (r@aObyVye MThey wmkEan sgggested a

porosity in the | ayer comprised between 10 and 5
Keywpr 8absoi l compaction, Finite el ement met hod,
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Horizontal stresses below twagricultural vehicles

Mathieu Lamand&* , Lars J. Munkholrt?, Janne Aa. Nielsé#, Per Schjmning’

WAarhus University, Department of Agroecology, Blichers All& 20, BP50, 8830 Tjele, Denmark
@)SEGES, Agro Food Park 15, Skejby, 8200 Arhus N, Dekma

*Mathieu.Lamande@agro.au.dk

Abstract

Deformation of the pore system in the subsoil due to mechanical stress applied by agricultural
machinery is persistent for at least decades. Application of normal stress exceeding subsoil
strength leads to a rediart of capacity soil properties (i.e. diled porosity) by compaction,

while shear stress larger than soil strength may affect intensity soil properties (i.e. air permeability)
by soil deformation not necessarily associated with compaction. In preasipesiments in field
conditions, isotropic compaction was observed below the center of tires, while shearing took place
below the edge of tires. Stress distribution at the tire/soil contact is not uniform. Dimensions and
inflation pressure are key factdia the ability of agricultural tires to distribute the wheel load.

Our hypothesis was that the risk of shearing increases with the tire inflation pressure and the
number of wheels. We measured horizontal stress at two depths (0.3 and 0.5 m) belowntaes of
slurry spreaders: one sgfopelled machine equipped with wide tires (1.050 m) and low inflation
pressure (150 kPa) but carrying a high wheel load (120 kN), and one tractor towingaxkaree
slurry spreader equipped with 0.7 m wide tires, loadéld ¥8 kN and with high inflation pressure

(300 kPa). Effect of traffic on soil structure was assessed by air permeability measurements on soil
cores sampled at nine locations across the tracks (within as well as outside-sbé tomtact

area) and athtee depths (0.3, 0.5 and 0.7 m). The maximum rooting depths of spring barley was
recorded below the center of the tire, below the edge of the tire, and outside the tracks. Horizontal
stresses had about the same magnitude for 0.3 and 0.5 m depths &if-pnepelled machine,

while it was much higher at 0.3 than at 0.5 m for the tratcédler combination. At 0.3 m depth it

was significantly higher for the tracttmailer system than for the sqifopelled machine.
Generally, air permeability was reduced the track of the tractdrailer system, while no
significant reduction was observed for the gbipelled system. Outside but close to the tracks,

the latter system increased the air permeability (significantly at 0.3 m). Also the-tradesr

sydem tended to increase the air permeability outside the track (significant when compared to the
in-track values). Both systems reduced significantly the maximum rooting depth below the center
and at the edge of the tire as compared totrafficked soil, while there was no difference
between machinery systems. This study was only an appetizer for further research on the effect of
horizontal stress on soil structure, as many factors were confounded (wheel load, inflation
pressure, number of axles).

Keywords horizontal stress, shearing, compaction, agricultural soil, root growth
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Ef fects of different tillage modes on soil carbo
Y. L. zh&ngXJiD., Wang

%College of Resources almdUEINnwemr ®intme,ntYaMglritrhgve szl

Abstract

Tillage methods have great i mpact on water use
varied in different districts in Guanzhong Pl ain
ShaanxiinckRkrrovin order to find out the opti mal til
studied the effects of 4 different tillage met hc
yi el d, soi l organic carbon (SOGWNiI natned-s pwahneeartc ul at e

mai ze rotation system. The ti-$ dialgienighd tafgaed sa nidn ctlhu
conventional tillage method, combined with straw
neg i | 1l age met hod inmsd¢1it g2a0sadadmOscod rhp abrueldk tdoe t he conv
met hod. Rotamy | tiinlgll &adve,geaoumlet hods30i nccnt ecaosnepda r £QIC t &

the conventional met hod, while the-lDncmgas&ubf S
soil imgpwlivteri zed straw returning increased SOC
(16. 88 %) and anniversary yield (by 20.45%), whi
addition, compared to the conventionabhsmebhod, s
POC in soils. Rotary tillage with straw returni
suboiling or rotary tillage with straw returning

Pl ain area.
Keywprdsl |l age, Soid baué¢ kefdfeinsii erycy WaCeop vyield,

Particulate organic carbon
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Ef fects of wheeling with agricultural machinery
I ngrid Mar Mahehi®®Gs Mt ed,t Lo aantzi nP eBtreurn o Wg ies s k o p f
Thomas?® K&l |l er

®Agroscope, Department of Natur al Reso8lr4ces & Ag
Z¢éerich, Switzerl and

"Bern University of Applied Sciences, School of
L2nggass308B85,ZcCIH i kofen, Switzerl and

Th¢nen Institute of Agriculd8&ulréalBrTewrmsnoHd weyiyg, BGe
‘Swedi sh University of Agricultural Sciences, Dej
75007 Uppsala, Sweden

Abstract

Thi sy sqwanti fied the impact of soil deformati on
anisotropy of the soil pore system and gas trans:e
An experi ment was conduct edabkwe tgredfgiedd erde ppagati ecdi |

vehicle (wheel |l oad 8 Mg, tyre size: 1050/ 50 R332
on an arable clay soil (crop at-Wehteetm mgwioff z & thlea
Soi l stressobssn@gnBolleirmgcpt di splacements usi n¢
measured at various depths below the centreline
cores wer e ewnhleledetdedriemsngmM), at ther ocendgtehe(i . e.
centreline of the wheel track) of the wheel rut
The soil cores (0.06 m in height) were taken in
depths (0.1, 0.2 andwkr4¢ molfAtteddppobw®r cor
content, air permeabilidy weka) meaadugad dtffthsiee
matric po®leOnB.0@l sP&). A factor of anisotropy (FA
a pr onpeearstuyr ed i n the horizontal direction to th:

stresses were around 100 and 60 kPa at 0.2 and
20, 5 and 1 mm at 0, 0. 2i nadrucc ed. 4d esnwlrtreegdt ihon The
significamt!| Kagi mdpch@®d topsoil (0 and 0.2 m depth)
anisotropic with higher ka i n ve&3rOt ihcPaal) dwhreenc toinoln
macropores are air afniilsloetdr,o psyu gigse sltairngge Ityh adtu et hteo
mainly affected macropor-26 khRa) heaced dacrdaddadr tv
more than the horizontal ka, and consequently, k
di f fup/vDQ,y,t hat ifsi lal €dinpari osni toyf, awars not direct
show that soil compaction due to vehicle traffic
but also changes the ani shtavepy onfsegiurengesmeabislo

and -astoniols phere gas exchange.
Keywor#fisd |l ed porosity; Air permeability; Gas dif
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Does heavy traffic have | ong term implications f
J. Aa. INiLel Jen’Mu Pk h & mjRert reitrsge n *

"SEGEAYro0 Food Park 15, Skejby, DK 8200 Aarhus N,
2Aarhus University, Depart me&8t3 00 fTj Adreq e dDelnanay ,k P.
|University of Copenhagen, Department of Plant a

40,871 Frederiksberg C, Denmar k

Abstract

Danish soils are subject to incr eals2i ntgdrnys heeraevi e
common on e. g. slurry tankers, combines and sug
Denmark in samprsiweg 20EO0 questi on: —does heavy tr af
for crop yields?l The trials are placed on thre

were carried out in early spring-20t13Ki.¢lesdietapaci

of compaction-12r amgsngvheedtml!| @ad, were applied p
barl ey.-sA utrrraycttoarai |l er (Samson PG 25) combinati on
whil e a Yaroweaedtl edelsfl urrytrenakemenwawi teed2f dtons.

t wo machines is fundamentally different and inf

inflation pressure -tfraari |telre ctoynrbe sn ad m e3n. hOe abhagrasdt d m
(~2 times dreedc dromenfi el df or afhéect atedOugendh, while
on the Vervaet mach2nse wadeO(hAdmadasedetommerbded)
pressures were <chosen based on commonly wused p
machinery for t he experi menHartd oenm LEWlchavawe ar ,

established after Sheceompad8ti onvesthgmenbes on
growth by pioneering crops) khaeétdbéessaddeg to t
'lhave been measured on average for the four year
Vervaet tanker tr esatumernyt .t rlani |2e0rls4 ,wittrhacét carnd 8 t o
l oadi ngs cauded edwertd pey’syMoep et oedubt it thmacl uding
on plant physiology and soil physics, are given

KeywoSadisl: compaction, Crop yield, Biological til!l
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The future zoofntwdi npge ntearriomet er for field mapping
degree of compactmgese® measurabl e on

Moj t abaBoNadejrfiet er ° WeMaststkipihd sT iSa rea’st I%eel | er

‘Depart ment of Mechani cal Engfi ndgricgl todr eBi oSlys|
University, PO Box34111451,,Shlaharnekor d 88186
bAgroscope, Depart ment of Natur al Reso8ulrdces & Ag
Zurich, Switzerl and

‘Bern University of ApplieBoSestenaed, FSotho8Li efnc
L2nggass208B8B5,Z«CIHHI i kofen, Switzerl and

‘Swedi sh University of Agricultural Sciences, Dej
75007 Uppsala, Sweden

Abstract

Comparison of soil c 0 mpnaecetdi so nad sttleeaxtawrdeactr os B d s i ©
state of soil compactness. This study aimed at [
degree of c@ompalcd mleastsed iby.actual field bulk den
density)yifzoommah penetrometer reégdstanae wikRR) ramd
of soil textures. Field measurements were conduc
0.25 m on ten different fi el dcsatwiotnhs, dicfyfld rnedmrti csad
were cored within the working depth of t he hori
texturBgan@OMProctor density was used as reference
as a function %f GCT RMBE= OM3QAR6Thvg rmesults reve.
exponential function as tphe® mbs35,acRM3EY e0 . mMbde | M
an@d{i® 0.66, RMSE= 3. 2%)psmoldte |l wasvefreune xtduate tdlee e
model s mert .i Ffwedti gati ons indicm&ed ahetrcahguleaet

Sindex (the slope of the water retention curve &

Dexter as20®8da) ndex of soi l physi csali | quealgirteye @orf
compactness. This suggested that the relative de
easmdasurable index of soil physical quality. Th

prediction functiond Hydtgea cea@nsboeer ifmpsieomens gst en
mapping of soil degree of compactness.

Keywor 8ei | c o mpfaicetlido nv,a rWi & thii Ini t vy, Ret lagtoi ve densit
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Devel opment and Experi ment on smaflfér f{lo@®weni ng
orchard

Ping. LBu.Ji Adh.eeMuXu *Hudin. BLaMign., Niim. , Zhai
College of Engineering, Jiangxi Agricultural Uni

*Corresponding Author

Abstract
Aimed at the traits of Nanfeng mandarin orchard
planting density, a small |l oosening and fertil:@i

introduced the working princrplef wiholse kli aylo wtf ¢

The structure features are |listed as follows. Th
within 600 millimeter | imit to adapt crown heigh
gearbox and framerar el iadgrsowede employed to | oos
| and. T hset ewearliknign gme ¢ h aandijsuns td mdy amrermrhesti sm ar e des
turning and adjusting flexibly. The inconvenien:
pl ang dense. The fertilization institution is pl
controlled by the movement of wheel s. Meanwhi | e,
performance of |l ooseni ng atnd ifreditddtied ntghatT hemeel
and fertiliziaAg emacwlrichhearfdorhaldow easonable struct

During the course ofprogpexirsaitd m mtnrdetd ghtvehdl ahkh ogrh  wor k

Keywbrtdeosen; Fertilenéeé; EaweriementDevel opm
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Does SOC sequestration relate to P activation in
peanut field?

P. Shen, C. B. Wang?*, Z. F. Wu X S. SUN, T. Y.
Y. P. Zheng, S. Luo

Shandond®ReRBeanwth Institute, Qingdao 266100, Shand

Abstract

One of the key targets for soil fertility improyv
the input of resources and al so the orrigsakns cof env
carbon (C) content and | ow phosphorus (P) fertil
field management is critical for i mprove soil C&
that soil organi c carsbheodn t(hSeOGCs)o ialc cauvnauillaatbiloen H nacnrd

available to-tteotmalP-PRMh@&n et i zamgons. This study i
field experiment with the same application of P
ratilohagetmeasures i mproving the SOC sequestrati
Brown soil. Changes -10,2®0&+A3® c2r® & od rl sa nmiea eC sitru dd
under five tillage treatments: deepinhgl (B§e, (D8)
tillage (NT), and fall ow. By analyzing the chang
the cooperative promotion mechanisms of SOC and
peanut field. Our findthiewmgy wifl lsoehnhr C&FP imeéeebasi.i
scientific basis for soil fertility cultivation.

KeywprBsown soil ; Fraction; Nutrition; Soil part
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Effect of different nitrogehefeobhiViekbd Oypwsnae
summer maize in the North China Pl ain

Sun, *W.Tvi.a’n Ci*Juaf Zompkr,zhladli aBn®.So, H.B.

“Key Laboratory of Pl ant Nutrition and Fertili
Agricul tur al Resources and Regional Pl anning, (
Beijing 100081, China;

®School of Agricul ture, Food and Rur al Devel opm
Tyne, NE1l1 7RU, United Kingdom.

“Environment al Futures Research I nstitute, Gri f

Australia.

Abstract

This paper Clipmedes ®oamptohnee nt of t he -CRNOWPtSH i ent U
project conducted under the auspices of the Euro
concerned with the effects of nitrogen fertiliz

Chese varieties of wheat and maummemgrmanzeé nr atnat

commonly practised in the North China Plain. The
variedi@esgani c manures x 6 imoasgdmiom f2er0t9i Itioz e2r0s!
trial was irrigated (well watered) with two to t

for mai ze depending on the amount of summer ra
application rates waum beéebw) opwhemamm {dmaplayed
efficiency (FUE) from urea that was three times
from urea that was 1.5 times from cow manure. Th
N as avandebl|l ¢ hd winter wheat crop and 2/ 3 wunde
when compared on the basis of available soil N,

additional N (Nitrogen Use Efficiencynetfthrodm ur ea

used to derive this information s proposed as
cumul ative seasonal field based availability of
easily measured. There wetrentsiiaglniyiielachtammdnfdstr etn
mai ze varieties. I n wheat, Shimai 15 displayed tl

Jimai 19, with Weimai 8 displaying the | owest vyiel
yields, foll owean dbyL aZi hnoonnggnlodn,o gW@i9t h NE9 di spl ayin
both crops, these differences were | argely assoc

sink or t he number of grains/ ha. I n wheat, ma X
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avail abteoWN/ &Aad may <consi st of a mixture of ur e
yields were achieved with 100 kg of available N/
practice use too much fertilizer amdreamcbaegred
potenti al |l osses and pollution of the environmen
Keywolrrdesr:gani ¢ and organic fertilizer; wi nter wh
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Effect of fertilization systems on root characteristics, yield and quality ofmaize Zea mays
L.) under subtropical conditions in red soil of China
Mohamed Bassuony? and Jiazhou Chén

'Key Laboratory of Arable Land Conservatidtuazhong Agricultural UniversityWuhan 430070,
China

? Faculty of Agriculture Benha UniversityEgypt

Abstract

A field study since 1998 were to explore the effects of fertilization systems on root characteristics,
yield and quality of maize in red soil, to investigate the effects of a control (CK), application of
chemical fertilizers (NPK), application of orgammanure (OM), and NPK fertilizers plus straw
returning (NPK+S)Results showed that the plant height, stem diameter, leaf area and leaf area
index increased significantly with organic and inorganic treatment than in the control (P < 0.05).
The NPK+S treatent has positive effect on grain yield followed by OM and NPK treatments
when compared with CK (P < 0.05). In contrast, OM treatment has higher effects on biological
yield than in NPK+S and NPK treatments. The application of fertilization gained the thégites
characteristics of maize. The fertilization treatments has also positive effect on root mass density
and root layer depth during growing season than in CK (P < 0.05). NPK+S have higher effects on
root dry weight than OM, NPK and CK. OM had greatePiand N concentration than in NPK+S,
NPK and CK (P < 0.05). The highest dry matter was obtained with fertilization systems in maize
root, stem and leaf. OM has positive effect on dry matter, followed by NPK+S and NPK compared
with CK (P < 0.05). OM and NR+S improved the root characteristics, yield and quality of maize

in red soilof China.

Keywords Fertilization systems; Red soil; Root mass dendityaf area index; P and N

concentration
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Ef fect of repeating passeas ngf emiacd| eadwdweit gloin whee

density in topsoil and hard pen

Z. Bgaszkiewicz

Poznan University of Life Science, I nstitute of
28, Pol and

Abstract

Observed in the | it eachttaiirreedanbr gdi tfyerodntr etseud ttss
research continuation for the purposes of knowl e
and ascertainments. Present investigations inclu
i mpacte wsmithdensity, in topsoil and hard pen, (
weight tractors, with single and addition wheel s
Tractors impact of following weightiwped wnvéast:i
single wheel s, tractors with weight 52.1 kN i 7
triple wheels) on the density of |l oosened soil (
and i-0. D5 1/d, as well empt i-O@3FHh&Gmd pen on the d
Besi des, the effect on the density in the above
addition wheels of 71.8 kN weight tractor equipp
determi ned.

The field expreircunendhaonmgpeedofvasoil density at th
factors. Gener al statistical formul as, describin
density after repeated t+aohbrir rpiamsg e twadsn h vt theet hs
el aborated and proposed. The a-drenrsditat ead th ytpuateh ea
increase, at the all/l investigated depth, caused
compaction | evel done in the first pass.
KeywoTrdactor s, Single wheel s, Addi tion wheel s,

Dept h, Hard pen
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Ef fects of El evated Atmospheric CO2 and N Ferti
Sout heastern U.S.

Stephen A. Prior, @n BoeberRuni on, and H. Al
USDARS National Soi l Dynamics Laboratory

411 South Donahue Drive

Auburn, AL 36832, USA

Abstract

I n the Southeastern US both managed and- unmanage
ecosystems in terms of t he,chfceecnttsr adfi oal e Vidhtea & f
i niti atteedr m sltoundgy P& s pbaal hui raFgir daggsgsé u(mr e spomse t o el
using open top field chambers in 2005 on a Bl a
Grossarenic Pal suduwlint §)or ®Bhe esatrsdywihar bi omass pr
and nitrogen assessed. Pl ants were exposed to ar
Afteryaamnestabli shment period, an N treatment w
N (IN#SQ@ at 90hkgehtimes yearly; the remaining pl
These two treatments represent managed and unman
the Southeast. Prior to N treamanesnt pricnd udtaito mny
unaffect,egd ey mMmE€WOt . Harvests after N treat ment i
strong effect of N treatment on cumulative bi oma
ef fectitwaosf adGC o signi fwi taant) bA GOl qarcirfeiacaent i nter a
treat ments sthawednot hhamipa€® on bahiagrass produc:
observed in establishment year); however, bi omas
CQwith N addked. thhnhsgeameapattern of treat ment f
subsequent years. Tissue GCtaoemdenretntat iwdhn |l wadN wmoa
was slightly redudewdweweadert diti gylh C€Ocontent was us
COQwhil e total N cont,enFowa€: Nnanhfeoted bye&Oment
that hggbowrOpl ants had | ower C: N in the no N tre

with N fertilization. As wvash obi soemravsesd itrhissu bssaerel
Results to date show that N fertilization can i
but forage quality (in terms of C:N ratio) may d
i mpacts of ntheoven thred atwge ound bi omass, soil trad

storage.

Keywordarbon dioxide, pasture, bahiagrass, nitro
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Effects offlue gas desulphurization gypsunon the heavy metals availability in sodic soil

FJ., Zhang, G. J., Xiao

Center of New Technol o dNy nAUxpilai &dét intpyni and Resear c|
750021, China

Abstract

Increasing salinity and sodicity are serious land degradation issues worldwide. The use of gypsum

is main chemical strategies forisa-sodic soil remediation. Few studies have directly examined

the effectoff | ue gas desul phurontheametals availabyitp 6 u ;sodickF G® P )

soil. Field and incubation experiments were performed to examine the effecGd) &n the

metals( P b, Cr ,aeimblity@ 8adic soil in Ningxia China. Chemical speciesoftn®el s wer e
anal ymedfietdBZR sequenti al extraction schemes under
The results indicated that acid extractable fraction lbofa@ded FGDP 7.5t/ha and 15 t/ha

treatments were 17.2mg/kg,16.7 mg/kg, respectively, were lower than control. The addition of

FGDP decreased the concentration of oxidizabl e f
there were no cei dbreitfwieeaintt heei ftfogdradn concentrati ons
various treatments. It is concluded that added F
soi l by changing soil pH, e X ¢ h Chaggng mimetalss odi um p
availability o fsodic soil mayi nf | uence the uptake and bioaccumu
veget ab Ineeded furthbrireselarches.

Keywor8edic soil; Remediation, Heavy metals; Aval
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Effects of landuse change from pasture to agricultural lands on several soil quality

charactristics under different soil texture classes

SEYED BAHMAN MOUSAVI
Assistant Professor, Department of Soil Science, Faculty of Agriculture, University of Maragheh,
Maragheh, Iran

Email: mosavi@maragheh.ac.ir

Phone No.: +989141113961.

Abstract

Evaluation of the | asg ttedhramgef fomctsoidf qulae i t & nd
val uabl e i nfor mathiadbbn e f ooran a@e rhengd u sd rad preventio
degradati on. I n this regard, the currarste resear
change from pasture to-aggrieguwltteursatlablidndy dqdMWASY

carbon (sQQi)d.y Twhaes carried out on Northwestern sl

Il ran. The study area including three soil textur
was pasture |l and which is par-fedldagtrucrbaaln gleadn dso o
bare sReislults showed that regardless of soil t ex
resulted in reduction of soil OC which will det
considerable in padtdrre mtamdsr siuen ttoo mii smiagatyge me
soi l OC content v®&. t918e %) e amldy alh aslof | e@. 549 11 perc
soil (WAS sbd 9%)9. %Whe mi smanagements also resulte
convertedunpmreont dcted bare soil s. I't is concluded

i nvestigations are needed to conserve studied pa

Keywolradsde change, soil degradation, soil organi c
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Effects bf MaBhuest oo Heavy Met al Fractionations
Red Soil and Chao Soil
Q. L., Fu, Q. Y., Huang, J., Zhu, H. Q. , Hu *

Key Laboratory of Arable Land Conservation (Mid
Ministry of AgRiecwlureceeanGolEhege oament , Huazhong
Wuhan 430070

Abstract

Livestock manures are wildly used as a major org
fertility and water holding catplhei ¢elyf dotrs beftteérf
manures on heavy met al fractionations of Cu and
paper, we applied four kinds of |l ivestock manur
cow dung) to Cu am@udl tPibs @lo) lanedchaea soill (Cambis
as foll ows:

(1) After application of Ilivestock manures 1in

Cagéxtractable Cu and Pb significantly reduced,
rei dual Cu and Pb significantly increased. These
decreased the availability of Cu and Pb in red
content was positive with théfapphtcmahaoneamotuhete

chicken manure were more significant than others

2 After applying livestock manures in; single C
extractable Cu increased significantlsgyameWwhen ap
bel ow) , the | ar,pxdtracoabéert Cof agap€hbred in chick
comparison to CK, it almost increased by 2.3 tim
and pig manure at O0.2% orté@&ntb%ofsi DTPA i exatnrtd oyt a kelde
soil, and increased residual Cu content ; me anwhi
1% significantly increased the content of DTPA
application of bewmdsnhgsagnilfw canmdt ti mpact on DTEF

increased by 6.2% compared with CK.
B)After application efb Iciowrgpotumadk cmannt arme ¢ ait re dC u

content,enfr &atCabl e Cu significangilmi lianrc rwiatshe dt, h aa

the single Cu polluted chao soil. When applicat
significant ef fect on DTPA extractable Cu, and t
15.9% in comparison e ttCadhcd eHomve vewas uwheetCadct abl e
contaminated chao soi |, and t he effects of I i v
di fferent, depended on the application amount .
Keywprbsvestock manur e; Cu; Pb; soi l pollution;
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| mpacstl uafry i $tdriamdf Bakl sl urr yzanpdQ Necnaitsisoino nosh NH
B., PjetlznerRickhnageBeBdnotkol| enTaulk.hnli BizMd.c.hof f
SchrbdtRer, Med.B,n&Chri st en

*Mardiun-berverswiyt ¢labéeg, Depart ment of Agr onomy
BetHieyy m&8hn.-0612® Hall e (Saale), Germany
Landesanstalt fer Landwirtschaft, F o0 6s4t Oen und
Bernburg, Ger many

‘He |l mkZoelnt rum f ¢r Umwked t f Depahtmgnt Bodenphysi k,
Fal kenber g, F3a9l 6kle5n bAd rtgma5rBk,i sbche Wi sche, Ger many

Abstract

Fertilizers containing nitrogen are one of the n
aiims to investigate -twhlelt hmet mppl gangcoher ishutigp
emi ssions. This studyanttsertvOdudmonsiedai ONH pl ot
mai ze beginning in March 20l1l4dyasarwallisadocat ¢d:e
German federalAnhtadtte dfheSahomrsyesiurvifaarciea na Bp Iwecraet i a
slurry with and without niktirlilf,i cadtsioonwiitrnhh iabnidt owi
an unfertilizmdt eronmtusdd fTchre Hdiytsious oxi de measul
m They were managed under the sammascoeohéeni ows s a
performed wusing the Dr é&diearmbtubeneméollodvasThues ed]l ¢
nitroustlhxtilde,niwtirous oxide measurements on the

bet ween rows.

I n the csawsref aocfe fsullulr ry applicati on;t hammo rhiiaghemi s
than in-titlhle wanmri gnt , al beitheastt anivennws| owi Hev e
occurred between May and Jul y. Emi ssions were fz¢
than in the maize r ow. Unexpectedly, t hough, t h

other variants.vdrmhieatriewsmud tisn sthiolw adeatal so affect

no significant di fferences between vartiialnlts duri

vari ant with NI di splayed the highest emi ssi on
wetaher conditions such as rainfall and temperatur
Keywor as emission; Strip till; Lysimeter
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|l mpact of soil cultivation systems on soil pr ope
of sugar beet

P. ., Sztukowski , Z. Bt aszki ewi cz

PozmWanversity of Life Science, I nstitute of Bios
28, Pol and

Abstract

Soi l cultivation syst ems and passes of agricul
influencing the soil per ocpeetren e so fanalb v ea nit $s wd =,
needs recognition is root system during the ti me
and quantity. Accompli shed research had one spe
cul ti vamsi oannds ytsrtaect or s wheel passes on |light soil
of -rtaagppt s and on the sugar beet crop. The researcl

the time of 3 y-daorasnyors atnlde IRiegdeda rfsadli [lfoand tnogr:s fwoeurr

cultivation systems: conventional wi th manur e
fertilizati on, conservation system and direct sc
deptOh 3G m. Foll owi nrge snoeias uprealperdeinessi twe porosi
resistance; distribution of the root system in t
type in the growth phase orfoofti vieurlienagf ;t hseh atpaer vpea
di ametddetbuda b root height; yield and sugar content
of the investigated factors on the soil properti
the root systems in the soinl ,t haen ds,hrabpoet soofa stdagpu b e c
technol ogi cal properties of sugar beet.
KeywoSuwgar beet ; Tillage systems; Tracrtmat passes
di mensions; Yield

105



2binternational Soil Tillage Research Organizati
148" September, 2015
Nanjing, P. R. CHI NA

Improved general plant pathogen suppressiveness by agricutal management practices
A., PAl oP.afwiMri k2Ll ocRiakukku
‘Natur al Resources | ManiagementFi ahdndPr dukeée) pn C

Resour de&i oi naenns,a .Fpianlloa,nadpaii @i ulparfikka@ uke. fi

®resent address: VTT, Espoo, Finland

‘Department of Agricul tural Sciences, University

Abstract

In winter, the crop cover of field is an effective meamvafer protection in agriculture adapting to
climate change. In the agricultural area of annual crops, the essential tools in order to increase the
crop cover outside the growing season are direct sowing and minimum tillage. They may, however,
favor plant dseases transmitted through soil and plant residues, and to increase the use of
pesticides.

The overall project objective was to develop innovative -&graronmental technology
appropriate for practice in arable farming, which reduces the need for cheonta@l of plant
diseases, and increases the crop cover of arable fields outside the growing season for farming of
annual crops. The project examined the impact of autumn tillage method (zero tillage, stubble
cultivation, plowing) and crop rotation (camious spring barleyHordeum vulgargvs. barley

faba bean\(icia fabg —oats Avena sativprapeseedBrassica napus-rotation) especially on the
occurrence of the soil and plant residue transmitted plant diseases, as well as on the development
of the general plant pathogen suppressiveness. The project focused on finding solutions for the
management of plant diseases (particularly pathodgersariumfungi; test specieb. culmorun),

for which the pesticides available have a low response. The soil phgsiditions (temperature,
moisture) were measured continuously in the fields during and out of the growing season.

Based on the results, cultivation methods can have an impact on the general plant disease
suppressiveness in arable soil. Reduced tillagpraved the suppressiveness compared with
plowinging. The improved disease suppressiveness was related to the increase of the soll
microbial biomass. In the treatments where the disease suppressiveness was the highest, the
frequency of the pathogenic téghgus was the lowest.

Keywor8&8pring crops, Autumn tillage, Crop rotatio
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| mproving soil health and crop presduwwatei wiotvyerby u
crops on sandy |l oam soil s.

M. S.*RaiSt Ri*deb.utTemgEl et oL awrleanscésiotne r

®’cfastern Shore Agricultural Research and Extensio
Painter, VA 23420, USA.

“United States Dep&mt memt d&fe swatricens| Xaomwsiecres, 225
Center Parkway, Accomac, VA 23301, USA

‘United States Depdat memt ®&KResdAgrices|l Comeser vation
Rosa Road, Suite 209, Richmond, VA 23229, USA

Abstract

On the coast plaisoofsVigegiemiad,| ysamwmay ali mamow or g
concentrations and may be conventionally tilled
of this project was to document benefits of tran
|l ow dsoOmMproduction toesystuems dutvieriszi covieirglr op
alternative summer cover ctepm.stuadyaléstiondg, 1e
treatments that host a combi nat iopn sofe cdash owhdpx h
were compared to a conventionally -¢oVvéedtaorn mo
cover crop mixes with 10 different species prese

(i . e. nitrogen scavenmngil tWggewiltlr dgeemo nrtadu cei rsE,i |a

i mprovements by measuring soil moisture, total c
organic matter concentration. Plant parameters w
pl ant Ntconcenhbtal N uptake, emergence, disease

yi el d. I n December prior to winter kill, biomass

ha By spring gr eMatrhc hi,n iathioavteigorno uinmd 7iido mas 2 0R2n kg
bi oma’sswhale biomass productlbgnl a¢aechedi 8787 ker

I n all cases, mi xed species cover crops had more
conclusion, cover ce& olpi onmxes aEdgi prowvs dteo mepandy |
systems to increase overall soil organic matter

Keywbprdever crops, orgresicdmathbieomasnstrogen, hig
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I nfluences of tillage andbisdmasyvs marneagiedneens aomd nd

in North China Pl ain
Longhud, Zhhaan& | Xwdoby TZham@ng, Ren

Col l ege of Resources and Environment al Science
100193, China

bKey Laboratory orfonmenit ¢ulltnusrtailt uEBViof Environn
Devel opment in Agriculture, Chinese Academy of A

°l

nstitute of Applied Ecology, Chinese Academy of

Abstract

Soi l mi c raclsi adndbiomammuni ti es regul ate soil orga
stabilization processes. This stugy wastcasdiucg
tillage and straw management on soil miicrr obi al b
underlining mechanisms wi t-corSrOCd slelgluee sdcr@agpiomg un
samples wer e5,clo®,| egxiGk dclmatdedpt hs from three treat
tillage with no straw (CK) ,ancdonne nttiilolnaade twiltlhags
residue covered on soil surface (NT). Soi l phos;y
and microbi al community composition were deter mi
soi l mi crobi al bdemasasaddt hesadaesabutity of su

per SOC)5iomtheil0 | ayer. -210n "cthioew e IR@u gstholwaye r (
insignificant effects on soil mi crobi al bi omas s
significammtt SWOd fcearethces were observed among NT,
mi crobi al residue accumulation relative to SOC,
of microbial resi due, a ntde rtmh eSrCed osreeq @l éesdta maan ioeo np o t
sugars accounted for more than 50% of total amin
mor e relative condeariibwad oor geni mi cmatbti earl t han b

conversion from CT to NT ppermoftted |fawregg!l bdid midn an

t he overall soi l mi crobi al community structure
relationship between microbial community and SO
community might as®eguiestte awiitom.t OeeBQ@CI , combi ni
amino sugar indicator for <characterizing microbi
soi l mi crobi al dynamics and functions in SOC cy«
managensenat bwanefi cial practice for improving SOC
KeywoMidsr obi al bi omass; Mi crobi al residue,; Mi cr «

SOC sequestration
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Land use effects on soil magnetic properties and
of southwest Ger many

P.G., Yan§, M. Yand, L.W. Cad

®College of Life Sciences, Shanxi Normal University, Linfen 041000, China

®College of Arts and Sciences, Shanxi Agricultural University, Taigu 030801, China

“Center for Applied Geosciendéniversity of Tubingen,Tubingen 72076, Germany

Abstract

The magnetic properties of soil profiles in Tubi
di stinguish agricultural soils and meadow soil s
Magrrcetsiusc g xinhhiylsit ey eti ¢ remanence (ARM), i sot he
(| RMolht and saturation isother mal remanent magnet

indicategfohatuimeawated agricul necwdlti vyaitles waa do
soils, whilksGAmMARM |1IRMIO0Ix1BAMk dand SI RMxI1D683. 20

Amkgval ues were higher for uncultivated meadow
soi | x1OARmMkKE 4 x2BAIR d, S5&BOAMKGrespectively. Meadoy
exhibited | argen €MW&aeak deompemti lgf which was about t

the | evel of agricultural soil s. Surface magnet.i
The frequencygeptipkinldieny walsues were | arger than
soil s contain a significant proportion of supe

dominated by a mixture of stable single domain

promoeé eotmati on of fine grains. Soi l magnetic [
effects on | and use.
KeywoAgdrsi:cul tural soil; Meadow soil; Magnetic pro
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Lontger m ef ftadtl agfe momadn coarbormramd nitrogen stock:

Southern Brazilian Oxisol

D. S., Rheinhed méra*TiMEc he BSuBagn’ad & gBr i S. ,
Can%l M. ,° Finck

‘Department of Soil Science, FedBmrmradilUni versity o
Parans Agronomi c Resei@Bratlkillnsitut e, Londrina, PR
‘University of Kassel, Germany

‘Corresponding email: danilonesaf@ymail.com; Tel

Abstract

The transformation of nat ur aé¢ c ds yyanesmsodwgtulbt r opi
soi l management has dramaticallyeltetunatdi theoBos
di sturbance and by maintai ni nrge csoovielr utnhdee ro rciogn sntaa
stocks. This paper ai medi kt dNCisda e Ktsi-tgmrtde rtt iHled recghea n
systems and winter crops r omeaattihemrs.d Aovér yundla
vegetation was maintained undiownl9b@yrnaldtandtlisa
farming withstiwntkeascee Isoi l9i@8bst alnl ek ptead | enemp a we
management i. e. conwvteinltliaogveat hNTe)i,bhgewi( €T¢r aaoadop
years, soil sample was c¢c6llécRad3ap486088, meter d
6080,-18680 cm | ayer) duri Ng s20tXsamw@r eoiqluact iafnide d
demonstrated that evercommbndde adopeli wat iodn agrl
years, the originalno@ acertoevraip aareddh@ os ttdek naa ur al
forest due to heaavnyd tcorpo pl aryeesri dsuceisl blud 8 é&3y. over
However, t he adoptthieonr eocfo mtnle,n dwidt hpralclht i ces i s r
carbon stock at ntheesuhfgbeeOOsaembhnla@Weithi SO differ

to express tol dyher growerd tdiermp.erThe C stock of so

when ploweldat wowedmbadannuall vy, it mi ght be due t
resi dues band hmaihnilggh content of inorganic coll oi
kaolinite and ironoxides)-30egmeedhegremai NiTngt f:

dur i nwgi nttheer peri od, regardl esdoptfed hex prod d s emta nlag
andaddcumul ation in the surface soil |l ayer s.

KeywoNael $1 |l age; Crop rotation; Anthropic activity
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Lontgerm effects of fertilizer application rate ar

J. L.% ,Jdnsen?& MRMuniBk®|jmnning
Department of Agroecology, Aarhus Uni®88B88ity, Re

Tjel e, Denmar k

Abstract

The vital i mportance of soi l organic carbon (SO
we-khown. In spite of this, knowl edge on critical
(0C) application is |l ackimgst IThat-teeirimn eefflfderdegt s off
fertilizer type and application rate on soil st

2014 after harvest -bDér wi htierdwearepéerimentheatt oAgkoa

sandy | oam. Kempil-tstdivBrdoitla | ayer at water conter
water podCehhthRRd. althe fertilizer types were miner
(AM) . The fertilizer application rafertwialsi zteedkst e
(UNF) , half the amount of mineral fertilizer nor
fertilizer normally applied (1NPK). The 1NPK tre
to compensate for the | avermamiurrogdm dvaisl anbaiyl itt
l evel were obtained in both treatments. We meas:
soi l pore characteristics, and air permeability.

and was cdoenmntsrea.stl nt he 1NPK and AM treatments had
soil porosity. The %“%NPK soil generally had inte
changed so that the amount of pl ant avnaitihaebl e wz
INPK and UNF treatments, whereas the soil por e
treatment than in the other treatments. Air pern
matric pB80Demttiaalde@tr eased i n t hPeK.o rTdheer slaNReK =l AeMzel
aggregate stability in the 1NPK and AM treatment
mechani sms were at the same | evel independent of
in soil structuofal 120 opeatsesf inoospi aeting fert.i
versatile crop r-péeat icdmasesndlewdianngdt a& xhten egerda dseddi, |
type. Our results indicate that the 1NPK treat me

which probably can be ascribed by root related

sustain soil str utcerum ec on s eugsu e mcte sn go ft hfee rltoinlgi z at i
Keyworé@&ertilization; Manurgat eClsatya bdiilsipteyr;siPdrlea tol
Sandy | oam
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Met hod and Application of Modul ar Design for Sma
Jing® ,PXng.*LuMu.CHHam., Liu
®College of Engineering, Jiangxi Agricultural Uni

*Corresponding Author

Abstract
Gl obal agricul tural manufacturing is taking on
rapidly such as multiple functivers.etiesormder st a

function pr oducstiigonni,f iicta nhcaes tpor ascttuidcyalt he t heory a

for smal.l agricul tur al machinery, and can i mprov
industry. Based on thegsgstukeapnitygy pbrenarphiecalndyg
technology and i mplementation met hod for smal |
modul e information model for smal./l agricul tural
of article characteristics. Maa n whiolpeo,setdhe Basc &
structur al configuration and function requireme

were optimized to reduce thfeumsdtriuen ucanf icpowmrfdti ica

The applications werld edev eMhd pcehd aaniarheydz ealt t he met

and interface correlation such as power modul e,
execution module. The study provides quick custo
to sati sffynchée omalt confi guration requirements, s

manufacturing costs.

Keywpor8mall Agricultural Machinery; Modul ar desi
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Net i |l age System: Does it matters when and where
RachelL. MGui mar des, Suelen Mazon, Al an K. Per uf «
Hof f mann

Department of Agronomy, FPeadrearna8l, Whiiav edros i Goyn hoefc i Tnee

8553380, Pato Bramao]| : PRacBrédgiul maEaes@utfpr.edu.

Abstract

The action of-tithlageesdyseremsn man decrease bulk

within the cropupodwenasrwsesbufrfasebltaegkrs. These a
expl oit deeper into theis@ikrowpi ghowblht prampanisr
structure amelioration. Thetiefloage phematcdd onwam f
environments within the field: the row-and inte
tillage arteasc esrmoiudalr endthomogeneous and, therefo
guality the position and time of sampling <can
assessments. The objective of this exptehé ment wa
vi sual evaluation of soil structure (VESS) met hc
neg i | |l age system. VESS sampl es -sweadcki nco,l | kelca cerdi nagt
po-bearvest ; and at two didw.erlfoant eaoch tpeoemisod rbWw A
were taken from each position, totaling 60 soil
guality score (Sq) to the top soil (first 25cm i

separat ed -liOnctno) uapnpd ™ omde r1 g yleDr s and each attribut

scores were based on attributes such as shape, S
others such as root devel opment . Thempkebsofts sh
position, however, this was not observed for the

foll owing thd0séddygen el owSdezr.rdpw OS@B . Y0 > interr
10 (Sg3.7). When evalu2a®%éimgdedprp ohviecal it hsecoow dio
guality (Sg2.9) when compared wi tshe e dnitnegr rdoem t(hS qa3
good qual 2t P)s aihle (H%qul had 10cm of Sq2 avail abl e
had 5cm ofesgRts Thedi cate that sampling positiol
making soil structuraitiddagses mertes iint eamr ops swampd
soi l was of a poorer -teuard iamelamd ait hampeleadsh iolf e | ©
demonstrated that the soil directly available to
i mprovement, which highlights the affect that so

Keywbprdggregates; Soilumaality; VESS; Soil struc
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Rel ationships between soil compaction and compos
Y. ,® XuM. A. ?J% MéfeHi.adParent
Universit® Laval, Qu®bec, QC, Gl1V 0A6, Canada

AgricultuFeoanBGamagda, Soils and Crops Research
Hoclheega Boul evard, Ca®Phda, QcC, Gl1v 233,

‘Departemento de Agronomi a, Facultad de CTienci as
Cuba
E-maiLle:eEt i enne. Parent @f saa. ul aval . ca

Abstract

Soi l compaction reduces <crop yield, increases I
properties. Soi l compactiompmeddéli € ammaemageqent ed
The objective of this stwmdyoi$ wtomdgatinenrahdt icd
Sur faceswamfdacsaibsoi | samples from 32 sites were a
(0C) , bul k density (BD), aggregate size distrib
Test for ma x iymu(mvBbDU) |. k Ddeegrrseiet o f compaction chara
compactness was computed as the ratio between
met hodol ogi cal bi ases i nherent to the analysis
expreslsceght a® bal ance(s>2beninwea2mdmnih.c2a5eady gmiegrad e s
(<0.25 mmggg(r[engaactreog g | e gra tca 0] ) and between | arger
(0:225mm) -aqpgreogat es -dddraeggetresmaggyemabbessesmacr 0i ke

soil texture waad iex phbrad sasnecce sa b eltome en-0cl0Ody mmg 0. 00
and sanrd.  Omm)5 ([clay, silt | sand]), -@n€@5bet weei
mm) ([clay | silt]). haor B®OI avtaisomr edrmd leyds @0 s e v eva&ll
surface | ayer s, and negatively to-sfualfay,e dsialyter]|s.

MBD was <correlated posi-adgred ygatwist hfagdmaldldeaer gfea c
bal anme,gagdndely with the [clay, si |t | sand] bal
[cl ay, silt | sand] 2b=al0aP®e OwWelrlgu tlinmaeseurbl gy ees at B
showed no correlation with othwars geillatgar amgtad n s
OC content in both | ayers, and negatfaekbyl agpet &«
The [clay, siltagpr esgatuédg pihadgrEtemase]r obal ances wer e
i mportant factorgriena pfedioawodpuiancida coe? etiad) 7 EL (

<0.001). Organic carbon content, the balance be
bal ance between the | arger soil aggregates were
Key wBuldlensity, Organic matter, Soil aggregates,
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Risk of soil compaction in energy crop rotations
P., Go680ze RicKnadgdldacobSshri st en

*Mardiun-berverswiyt ¢dlabéeg, Depart ment of Agronomy

BetHey m&8hn.-061,2® Halle (Saale), Germany
I nstitute of Sugar Beet R8F®&FNOclIGoeldli ngriner Glea me

Abstract

When prbdagasgit is beneficial to cultiwvate crop
and thus the highastrodsy amagttvem wirelads Wi th thi
conditions in Central Europe sugare. beHotweveepr es

cultivating these c¢crops to produce biogas mu s t

production. In terms of soil conservation this m
equilibrium as far aess hauneu sc oanncde r mwetdr, i ebnutt baa Isaon ct
erosion and soi l compaction damage. The crops
compaction damage; on the one hand, when cultiva
water conaredtt hes shaiglh structure‘s inherent stabil

on the other hand the harvester‘s high overal/l I
l evel s of mechani cal stress whemo mphac tciroonp sd aamaeg e
associated with particular working methods have
literature. So far, few studies have been devote
with entire cropherodfadrieondealThiwi talrtewxdleudti ng t
damage associated with entire crop rotations. |
three highly productive sites in Germany. Using
ancachinery are regionally adjusted. The articl
resul ts.

Keywpr@sop rotation; Soill compaction; Sugar beet
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Rubber tracks are still not good enough!
Mathieu Lamand&* , Per Schjmnind"
(1)AarhusUniversity, Department of Agroecology, Blichers Allé& 20, BP50, 8830 Tjele, Denmark

*Mathieu.Lamande@agro.au.dk

Abstract

Subsoil compaction is persistent. Elasticity theory and recent studies have confirmed the elasticity

theory and established wheel loasl the primary source of high stress in the subsoil. In contrast,

stresses at the tire/soil interface are determined primarily by the tyre inflation pressure and the
primary cause of direct damages to crops and topsoil compaction. However, very low contac

stress without reduction of wheel load would also help reducing stress in the deep subsoil, and
thereby the risk of subsoil compaction of relevance to plant growth. Using tracks instead of tires is

a technical solution to increase contact area. Howaverw we | | are the stresses
t he cont act 2?aVNeenaasued domtact stressabeldwsa sugar beet harvester equipped

with either a large tire (1050/50R32) with low inflation pressure (150 kPa; load rated for If) km h

or equipped \th a track (0.9 m width and 2.0 m long). The wheel load was 100 kN in both cases.

The tests took place in November 2013 on an arable field with 20% clay and the soil water
potential close te10 kPa. Seventeen stress transducers were installed at Ofthradd covered

with loose soil. Measured stress distributions and the theoretical uniform stress distribution were

used as input to calculate vertical stress in the soil profile using the analytical solution based on

the elasticity theory. The results svexd that the contact area was larger and the maximum stress

was smaller below the track than below the tire. Nevertheless, the stress distribution below the

track was far from uniform, presenting much higher stresses below the front, rear and the-two mid

wheel rollers. Despite this, the calculated vertical soil stress was lower below the track than below

the tire. The calculations using a theoretical uniform stress distribution under the track indicated

that the contact area was too small to distributewtheel load of 100 kN in order to prevent

subsoil compaction. We conclude that there are still some technical issues to be solved to get a
uniform stress distribution below trackp ¢ si t i oniwmgebf r smi Her s, spring
attachmendk potiinffsneds,a dynamic wei ght)Ass,ansfer w
the contact area should be considerably increased to prevent subsoil compaction if wheel loads as

high as in this study are applied.

Keywords: contact stress, compaction, agricultural soil, agricultural machinery

116



2binternational Soil Tillage Research Organizati
148" September, 2015
Nanjing, P. R. CHI NA

Sampling deeper revetallsl nsoy snetm efnf escoti loformani ¢
Chi na: -aan arheytsa s
Runni ng -ttiiltll eeandhiosoil organic carbon in China

ZhangfbeniDs A%, Aongk¥ee@®i Rgzhong Zhang

Y nstitute of Environment and Sustainabl e Devel

Agricul tural Sciences, Beijing, 100081, China

’Soils and Crops Research and D&weldo Craemtd aCe 2t5r6e
Hochel aga Boul evard, Qu®bec, QC Gi1v 233, Canada

2College of Resources and Environment al Science
100193, China.

Abstract

Adopt itnigl Ino( NT) has been widely roecommemadeds aisl
organic carbon (SOC) sequestrati omeardtt Busidmes
suggest that earlier estimates of SOC sequestrat
t hat measurements wewmefaestliayt€edhd nao the ovoelas
magnitude of changes in SOC storn ag®n cahnudy ievse@ on s ¢
uncerHteaien. weamuasley smedt at o assess the response of !

conventional NTibasge ¢C€TyOtpaired studies cover.i

climatic regions of China. Our analysis reveal ed
0-10 cm of soi |, but the positive effect over CT
whole soil profile (=230ocmetwadfbbtscasgsedm tome rSe

storbaigser.egarding the changes i n -deoptlh buUHFIK) dmeetsh d
overesti mated SOC storage undelri NiTtegaroiaudtdapt i

or |l ess. Alternatively, the equivalent soil mas s
effect of BD, was more accurate in clarifying t
Overall, both dhBDI|l apppsaaphi ogemasti mated the be

soiwhs,ch deserves additional c arteo g et hoeserle pueilrtall e S C
sampling. Our anatgyaversbool udedlTthagstemedi d not

over whole soil profile and the fatibdbtssooht nelelo
future investigate.
KeywoNael $1 1 ; Soil EQuigaal enChaisrods:n nMiddy s ;
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ScreenPsgulliompBacidtilrussi ns antagonistic to wheat w
Fusarium graami ceadomhi um ni val ae

ABE™annane, %dad mommach®@WhADEKE nd’°NRQUA@GdI ne
®Laboratoy of applied mil0®dG,olMgFGERIFSNV/ UFAS SET

Correspondionn@gautnt@yrahoo. fr

Abstract

The purpose of the study is to compare the richn
under conservation and conventional cropping sys
of Pseudomonas and bacill uswheaeaatt hgl anhtisz.osPther an

reveal s t he presence of t wo speci eBusraagspuamsi bl
gr ami naeradiwm odoc h.i udit hneirv afl ien g a | specAspewgill a$ so
species Pemd ctipkbeBeerb assiCanauyul Buisarsmu.m grami near L
Geotri cum, Mi crodochi um nSicvaelreo,t | Mu cers ¢dipe.i 0 1 R iy o
s pa.nAl t er nar iTah ea-thbiedd Faka@o fi um ga @aNnicnhrecadroucrh i um ni v a:
through the usePsktusdeameBladililgmssatan efficiency i
mycelia growt h6 5v%%ly a m3ly. 1ble® wleted i olenc tvhiett magoni s m
shows that tihnehinbaimxtyicerimi aof fegeraocahftehde r Dfvé ndapati on
at °Z8n t heBaccaislélryasi meswdv esr i wictr e atsiiginibe maonrde si gni fi c
aft edraytse nof ii m ctuhbed tsdeamstleo swiofmaisn s

KeywpKFusari um grami neariwnm,l eeMi & aaliiplRebng sudho,mo n a s

conservation agriculture.
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Sensors and control for consistent drill coulter seeding depth
Nielsen S. K*® Naremark. M?, Green G,

®Kongskilde Industries A/S

®Aarhus University, Department of Engineeri(Denmark)
SKIN@Kongskilde.com

Abstract

The even placement of seeds at the correct depth is vital for achieving the optimum yield of
agricultural crops. The depth of drill coulters on stat¢he-art seeding machines is normally set
manually by cred@ng the downforce using springs or weights. On these machines, the drill coulters
will react to different soil resistances derived from changes in soil compaction and/or texture, and
consequently variations to drill coulter depth will occur. The aim ofd¢search was to develop
instrumentation for standard drill coulters for stabilising the coulters at, an even depth in soil. An
absolute angle sensor for measuring the angle of the drill coulter arm was used for sensing the
seeding depth. A hydraulic cytler varied the spring force via a controller unit, for actuating the
downforce, based on the coulter arm angle. To carry out the experiment, a prototype seeder with
one drill coulter was constructed and tested in a rotational soil bin. Different cogathahs

were studied. The results showed a strong correlation between the angle of the coulter arm and
coulter depth under static and dynamic operations, verified by amslifbetre accurate
positioning system (iGPS, Nikon Metrology NV, Belgium) mounted the drill coulter. The
sources of uncertainty were related to the
experimental result demonstrated that the soil resistance influenced the drill coulter depth when it
was forced down by a spring ihet fixed position (without control). By using the controller and
angle sensor, this deviation was nearly eliminated. The PID control was found to be able to control
the depth for various soil compactions and textures. The most cost efficient controlfeuncs

to be the Fosition control, which was faster for settling, although not as accurate as the PID
controller. A FFT analysis showed that the control systems also provided damping effect on the
coulter depth variations. The control systems were abkditinate the dominant coulter depth
vibrations. An inappropriate hydraulic dead time and various response times were found for the
control systems. The research concluded a potential of minimizing the low frequent drill coulter
depth variations and alsition for providing of even coulter depth in soil, using the low cest 3
position control system under dynamic conditions.

Keywords drill coulter depth, angle sensor, control systems
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Snow Distribution in Rolling FlLoarnedsstcrayp elsa nudn dlés e sA
Atl antic Canada

F. Z.%"z2% e nigi

ot at o Research Cenftoead Q@Qanmdda, tRimredeamidctAgnm, NB,
faculty of Forestry and Environment al Management
NB, BE3B8npada

Abstract

Snowmelt events are essential to surface runoff

regions. Snow is not evenly distributed in | and
snowdfmaeldtuced | andscape hydros$ ami cheelt ter hindehgs$ iao
variability of snow distribution, a snow survey
New Brunswick, Canada in Feb, 2014. Snow <cores

|l ocations along a itmmdg adi foffer2elntt rlammmke cuses caonwversl
Penetrating Radar (GPR), calibrated with the sno

depth data at around 0.5 meter intervals along t

OQur results show t hraotm tOh.el 55 nno wt od elp.t2h9 rma ngred d&ver
water equi val ent depth of the snow ranged from

Forested area had significantly deeper snow than

area had drmhew.delelpeestariability of snow depth wa
correlated well with terrain attributes extracte
effective in detecting the soil surf awue twmeaeér th
l and. The GPR results, surveyed on the agricultu
30 cm underneath the soil sur face, and this | ay:«
l and, not in forested area.

Keywpr8eowbDt sbn; Snowmelt; Snow Depth; Ground P
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Soi l moi sture derivation using triangle method |
I ran

M. Rahm®ti Da’heEhf’Kani mi

University of Maragheh, FaScouillt yScoife nAcger,i cMialrtaugrhee h

“University of Mar agheh, Faculty of Engineering,

Il ran

Abstract
Soi l moi sture determination plays a major role i

accuracy nagfl et Met himida ( T M) was evaluated to predi

using Moder ate Resorlaudiioommetlemag(iM@DI Specstatoel | it e
resolution. The investigation’iwadi ghrvinedvadoer s i
Eat Azerbaijan, North West of Il ran. The anal ysi

moi sture at 225 points (45 pixels) across the <ca
from the first day were usedet®edaormd nddayhewenoa el s
validation. A range of polynomial regressions fr
ground measured soill moi sture and MODI S Normali z
Land Surface Tempera@agwlrtes (WSITg . odthai hedtf or t he
the TM with the efficiency error %) Ryriamnar iacdnsu,s
respectivel vy, equal to 11.0% and O0.63 for calib

Ther etfhoer eTM was found to provide reliable esti ma
prior information of the soil surface roughness
Keywpr 8ei | moi stur e; NDVI ; Land surface temperat
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Temperature and straw quality affect the microbi

straw decomposition

G. X.2P"Z9oB.2," Zhdn@henz® , ZZHang VYu

St ate Key Laboratory of Soislt i aande Sast SiomablISec i A
Academy of Sciences, Nanjing 210008, China

Coll ege of Chemistry and Environment al Engineer
China
‘University of Chinese Academy of Sciences, Bei]j.i

“I'nstiSaitle afd Water Resources and Environment al

Resource Sciences, Zhejiang University, Hangzhou

Abstract

The management of straw residues-theaan Headmd id yv i:
soirlgami c carbon stabilization in agroecosystems.
processes and influence the nutrient availabilit
communities during straw detcomoanp.osThé obhaptrercieasls ¢
composition associated with wheat straw decompo:
and 35°C) was examined in -aodedopyt ©$  q LEXmpEIrn gne
temperature increasradgetnhe( NMasscontoesnst aonfd wnhietat S
inconsistent effect on carbon (C) content at dif
Al phapr ot amtcatcitreochaagzvhécha were sensitive to incre
found to hceonmaodstbutderitng straw decomposition pro

composition was significantly corrected with soi

straw N and phosphorus (P) content s. We observe
iaareasing temperature, l' i kely resulting from the
bacteri al ecotypes. Our results suggest t hat t e

factors determining the strawadecompmuiittiyonc opmrpam
related to straw decomposition.
Keywor Bdacteri al community; Pyrosequencing; Stra

straw

122



2binternational Soil Tillage Research Organizati
148" September, 2015
Nanjing, P. R. CHI NA

Tempor al changes of carbon input and soil car boc
managemanWhi€mtn Douwbpei ng System
W. X.2Dan%'2.S.lY, Chém®s., Hwmi®ng Zhang

A Center for Agricultural Resources Research, ||
Chinese Academy of Science&€h(i@AS), Shijiazhuang 05
Graduate School CAS, Beijing 10003, China

Abstract

Knowl edge about the changes in carbon (C) <concen
i s necessary t o assess the feasibility of adory
productivity and protecting the environment. Thi
effects of different tillage systems management

under wheat (Tr-nmaiczuem (aZeesat i mayynms YIsHle msr o mpit he Nor
Pl ai n ThNCR)x.peri ment was initiated in 2t0i0l2] on a 1
(NT) , rotary tillage (RT) ansdhofweld tihnavte rtshieo nc atribl
by residuesl|l owestnuwdee NAe and were the highest
The content -50fcn®QCe pitnh tuhnedeOr NT was higher than t
the con3@aom degiOh was | ower significa&3ndtmy than t
depth, stocks of SOC had indrgesed ogodepar Bd andh
reversed in next 8 years. This study highlights
the effect of tillage wtnld andé marnageamdntonf avd tt dir
recommended that full invebsyoarsitbaggeepshagher
SOC in deeper soil

Keywprdell; Carbon stocagp;spPynamjc; Doubl e
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Tempor al sioddtiremcomfsodn Brazilian Oxisol | oosed &

M. S., ®Drle.sclh*e,rRéi n&r’t ADen &Fradgiamel | o

®Ri o Grande do Sul State University, S«o Luis Gon
Depart ment of Sd&inli veciséengenf BadnemalMari a, RS, Br
‘EMBRAPA Wheat, Brazilian AgPraiscswl tFwrnadlo , R eRsSe a rBerha zG

Abstract

The Brazilian agriculture, ionthe paseh -geavert &
tillage systems wher eas surface compaction has
conservation tillage has been used to | oose sur

density and resistmadhctotbald pocosiatsy, maatrer ai nf i l

affects water and air fluxes. These effects ha
toward initial conditions by natural reconsol i de
obtevwe to have a tempor al measurement of how soi
soi l l oosening by Chisel Pl ow down to 25 c¢cm a | o

(typic Haplorthox) having ar canmmsd ndbbd % gel asyw,stwemder
set up was in the way that every 6 months one ad
having at end of third year 8 treatments with fc¢

and 36 mont hs. ti nPuloautisd Ineogpderwecen used to serve

experiment al years corn and soybean were grown
Soi l physical properties connected to form and s
wataenrd air in the soil were measured|l oos¢é¢ haee soi
granular soil; 2) 7 to 15 ¢cm a compact | ayer and

study findings conduced to dmllyowseg o€ orChliwsilon

all eviate compactions do not affect soi l struct
effects on other soil physical conditions. Soi l
return to cobéeioientisimaygayr poobably in time | es
to penetration | ast more and the residual effec
hydraulic conductivity of saturated swirls and wa
associated to soil structur e, | ast for ti me ar ou
soil physi cal properties changed by soil |l ooseni
state after 24 months¢$, eff hrplcyisng in no more resid
Keywbprdempacti on; soil structur e; Oxi sol , conser
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The | ysriament esrhsel t er facility and the growth and v
Limifh ®efig LLijG eJBhgbdlengh WaihggBihogmd,dwapti hlga o

S§ Weny’anJBSwadg BZdhianZgh ao

“State Key Laboratory of Crop Biology, Shandong
Shandong Province, P.R. China

I'nstitute of Agricultural Resourcesi awmldt uRreagli o n a
Sciences (CAAS), Beijing, 100081, P.R. China
‘Environment al Futures Center, Griffith Universit

Abstract

Excessive application of N fertilizer-Nyonmnribute
surface and groundwater on Northern China. A tri
intensive wheat maize rotation sys$dieam owiiesh. aT hviise
paper describes the construtyi asedndotedthimg taof
|l ysimeter/rain shelter facility was constructed

|l ysimeter (2.5 m length x 2.5 m width x 2 m dept

soi l water monisbobuitmgnasdmpeéerami ¢t wo ceramic suc
each | ysimeter at soil depths of 0.10, 0. 30, 0. !
coll ection. I n order to precisely quantify wate
rai nwater. The water bal ance showed that water
|l ysi meter s, and that the average water used bein

was considered as an accepWhedte grravwr ifrort hseusceh d e

consistently higher than those §alodvnl ocathedsiimm |la

Xian due to enhanced soil fertility and irrigati
it can behactonchedewbdedt crops grown in the | ysi
comparable to those grown in an agricultural fie
facility was shown to be suitable footinomstigat
Key wonlngsi meter; Rain shelter; Water wuse; Soil s
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The response of soil -toergmnfier tcialribzoant ipmm i it or d d nggc
relationship with yield and carbon input

Ll U -IKBUi YEc HHUANG QidmgZHANG UWelnimi B Yt hxui HU

Huwe'n XU-IXinaWANG i%aniz HGjU, L iDUANh fang

!National Engineering and Technology Research Cen
Observational atnido nE xopfe rArneenitea IL aSntda Conservation i

Agriculture, Jiangxi I nstitute of Red Soil, Jinx

Key Laboratory of Cr o pMiNuitsrtirtyi oonf aAngdrl ifrcew litti ulri azla to
of Agricul tur agi oRieasl o URdbaenareisnegd ARademy of Agricul't
Beijing 100081, P. R. China

Abstract

Al ohgegremperbegnhind M&6d i n>xioauno flyi a lPgrivismudbe r opi c al
Chiwasonduar esdoindaglmubbenoppy sitge thh f ffegretnitl i zati on
regilmehbset udiyxr e a tweersiet Is efcotrépgr e s evvte st ( uantfieann:i | i zed
(CKO2i)nor ganirfogretni [ N¥ 8daloanheetdi Wi t hmoirgg@amnirogen,
phosphopos as(NPKmdhi ghmouaofi sor ganirphesplamnrdus,

pot as(sHNPKbi)nor diNPrka gp | i camb iowm etrda n u(rNeP K M)n;@d 6 )
manuarpep |l i E@MY baB®QC o n taenrdto avle raen a | yamddrreel ati onship
bet wereagiimreS Q@ oahadar bopwetrass s e $hbedaswasth owvwehdh h e

SOQ o ntaenndto @IfNP KMve rhei g haemrsotradtir e at @e® mip awietd@hK

CombiwietNdiP Kk nmha n wrmea n warl eoine?d e acrosuil Mdc r @G e n tbeyn t

51. 802 . 0O @ oowesiemcr &gbs.eBd6dand. 264 SOC ncr eorien't
NPKMn@Mwe Re Bl6dand. §B8d,antdh e atwesoe gy tan@. g6

kdyt especlihaedlOWp.0 0 la twesle 2HAdyTtan@. ti6dyti @ ¥ear s.
Compawie@lKt r e atSOefnad o a todNsP K n@Mwe ri enp r & ybe7d. 4 fod

45. T®s p e clthisveolwyehdand n larpep | iwadre bhewaday o mp rd0E
contaemplbo ©oIn esddoiTheel at beh sv@iieppuat mo uanriaso iy m eclocubl ed

f i thtyeev iMS ed dMelniteeqgnu a vh owdg=8. 385 .xU/5x( 0. &7) ,

0. 9@, 03I0t8n)d.i t htalealrads i g ¥ @ $aurte hger ayii roltd i n esdo i |
(15theg 1) Ont hoet theamtch,e rel ationship between C input
fitted by |3=nedar98e2uatpi o<n O 001). And SOC pool o
point when Cthiapput was 2. 46

KeywoSQG,o-hef mr tiiolmiesda@i n pgurtayii rel d
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Tillage effects on Hydraulic Soil Properties in
Dada, “R. AdewumbhaJ. Isad.ako F. K

'Department of Agricultural Engineering,

Feder al University of Agriculture, Abeokut a
‘Department of Agricultural and Bioresources Engi
University of Maiduguri. P. M. B. 1069 Borno State
’Department of Soil Science and Land Management,
Feder al University of Agriculture, Abeokuta. Ogun

Abstract

Hydraulic soilsedofperttihkes mgraedibet iuon of physical

The tillage practices adopted were disc ploughi
(Z2T) . The three tillage practices were replicat
Hydraulic properties such as water content, i nf
macroscopic capillary |l ength, mean pore size anc
sandy environment were indvexQl@))a.t eldnffiolrt rtamoi oyne ap
hydraulic properties were determined using the d
particle size distribution, bulk density, moistu

wer e alisgoatiendv.e sMean bul k densi t’ owerDeH, 1.D54 ,and. I8
respectively. Saturated hydraulicfoond@TctilVi 7y t
19. 35 Ymoar hDPP and 11.4#6rt ®H46. Me amnoslorZpTt, i VDiPt ya nwa |

DH under saturated flow condi'triecpewé¢i @el . QP <08

was oOobserved that the tillage practices had no s
properties investigated.
Key wosradtsu ryadtreaedulH ¢ conductivity, sandy soil, sorp:
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Will the existence of channels af-fAchabbeatomowunt
experiment on a soil bin facility

Jifeng Dend " 'Dalid A LobB” Sheng L7°

®School of Soil and Water Conservation Beijing Fo
* Department of Soil Science, University of Manit

‘Pot at o ResA@ricbulCeonReedn®a Magd d

Abstract

Tillage and water erosinon okdatlh smwlidy eirmpsd rotna notc cru
fields. Water erosion induced channels are often
are mostly smoothed by tillage operations, a for
the changeus face morphol ogy, it is |ikely that

movement of soil by tillage. However to date no
effects. During this study, t raceorc apgleat si nwetrhee es
|l andscape | aboratory of the University of Mani t c
treatments: no channel (control), 10 cm x 10 cm

was set at 10% sl oiplel g adoenupsliPbpe samwer downs| o
tillage, tracer redistribution along the path of
guantify the movement of soi l particles along t

downsllogpee tagderati on can move vast amount of S0

treat ment s. ipn aa dcdiut ifawm,ctliiomearet hod was used to
simulate soil mo v e ment under di fftergmavictoyndii s i ol
|l argest contributor in translocation distance ir
more prevalent during the downslope tillage. Th
|l arger. Overall, i Xxi swmtaesncceo ncfl udednnédlag d¢are a&ffe
tpotemnemdynsumpti ons. However, the effect i's no:

optimum channel vei 2é¢ffeoct tlebienmaxaami zed.

KeyworWater erosion; Tillage erosion; Erosion | nf
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