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Abstract 
In many regions of the world farming can bre cbaracterised as smafJ.,..scale land use systems. Huge time 
consumpt:ion, relatively high produ~tion costs and.l~ port1om of be;;uilandr:edqce agriQultural productivity. 
Virtmd land co.n!lolidation may be an et'fective alternative with tml possibilit)! to statt mpid.y. By the application 
qf infwmati()tl t®h®i~gy bOtb · ~rwtrdc and ecof0$ical management nqets can '00 implemented; Tlte urst 
reirU:ltll;!$aly~ in a.mt$del ctt~tion.·.~· enoou.tatfug, They were ~ retßised in some pilot projeots .. in: 
Germauy. 

1. Aints ofthe mvestiptibns 
In many regions of flte wortd fiwmi:ng can be ehatacterised as smtßt-scale land U$0 systems. Large portions of 
lteadlands are oousing ltuge wotking time in:put Md se'iere soil compattion. ~u:ring operat:ion. Furthermare 
a:Jlplleatitm of fertili.$er ~nd ·af pl.a,nt protectioil products is different to the .mrun flelcL Tbe use of efi:'iei<lrtt 
1~ecy i!F~f:Y lil:fffi:cult ar.even imp:ossi&l~;New te.c~nolo&ies ·cann~Jt~ used at alt or onlydelayett An:d last 
but®Me.as:t J)igb:Pt(ldttetiött\qosts per unit•tttt?~h~ b.:i~·out ~·high yjelds. 

A'eöll$Olidatlon~ff!U'tlll~d . '~fkstJ~~ t:rnder.these c~-*·The'cans~etionof roads 
tbra:n unpro~ ~truetur,e is: .. m:y '~pQrtm:tt. lJsu~lly tml.fiwd si=s can. be tripled. and will grow up 
from about 0.3 ha to somewbere arom1d llm. fl<>.;wever relatively high costs result and the prooedures are long* 
Iasting. In addition many procedures fidl beeause of the resilltance of a minority of firmuers, who fear 
disa<ivantages after the possession reammgement or see no benetlt while going out of f".mnlng and leasing thelr 
land to other farmers. 

A new possibiliW is ~ned by the. applicti~ßll of info~·~ology. With tbe aid af thtHllobal P:t:n;itioning 
System GPS a 'Yirtuat e~nso)~c of farmland" j~ ~~~m:e~ where <Xwtters,hi:p $1tuctures ren:tain.. 
rt.li<fl$lg~•· Ottly t~. seltlementg.t' 'tt common c~p rotatiw. is required. TUlage, cultivati<m l'Uld hruwstin..g a:re 
orp1llse:ddn J.arger units di~ding exl:~·~~~ (Fig. 1 ). 

S Winter barley 

l.Metboos 
T,be realisation oftransborder farrning foUows sewral· successive steps: 

1. lJiifinition ofjoint areas: In a msn~p the farmers mustagrce' ~?ttthe comm:on !Brming of an area consisting 
ofd,fferent pl;pts. rn.an idetß case an .rarmers tr()m a village are integmttl!d, ·in the most unfavourable case 
unly portions of tbeir farmland can be integr~. 
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1, Saf~nattloffleld borditrs: fn 'l:he tt®tt s~·field bot111~ )leed to be secured in two di.f!erent ways; 
- Savmg the Coordinates ofexisting fietd mati<'$ 
·In case ofmissing,neld marks savi:ng tlleettl'i:entsituation isreaHsed using(iPS and/or rernute Images. Tbis 
measure constitutes a basistore...establisli'l:he,ori:gtnal boundaries, 

3. Lowering fielti marks: ln or~ to redn® ~$ble perturbations marks withln the enlarged field Imve tQ be 
low~e(l. Magnetic; marks are used to simpJlfy ttt~ tocalisation. Tbbt way ,~ original JX)sitron can easHy be 
rest.ored. 

#; 8ettlem«ntofd commott ,i:f.·rotation: Alt'i1wo'tva :~ must ag:t~'ofi a common ,crop rotätioa ln case 
of o~op fan:rdng in' mtmite dse o:rmai~ there'is no JlßCt\D'ity~ 

5. Definition:ofthe rnanagf#tutnt ftll'g~: 'l'lle9l'C:tically transborder ~· caa "' organised foUowing purely 
economrcal or ec~Jloglcal targets, (Fig. 2), The tooal condltions· are diversely oonsjdering the chosen mrgets 
and differ in their economical and ecologiea,1 effects (Tab. 1 ). 
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o~ Set!km~mt ofthefarming type: In~endent trom the determiood targets the managen'lent can be establisbed 
in three dif&ren~ ways: 
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f) Management commü:i:dty: 'l'he .fmmers dti an work by tlltmlselves. 'l!he liS<\ of tue best avaiiable 
tooimique ls possibte wifhm.fhe ilmnag~ent oommunityjust Ilke the u.ppltcatioo o.f' tbe best availab!e 
speciatiSetl knowle4ge ofa farmertlild iia (prfibab.ty veJcy good) tecltrtique, 

ll) M~c~ rir;~.g: ·lfthep~~e <iftheavailable tedtnique" fs lll)t stdficient additional tetbnique: Ctlf1 
be or.gwsed througll ttte m~hit;lecy ~· 

lH) Ct>llmtctonl: In .areas. with ®llli~t s~pp.l~e~!acy inoome tne eqttipment f<Wiarger units is ~ra!ly 
missing. In additi® macbinery ring .p.erf~Pe is no · · . avaltable. Tllerefore eontractors with 
bighly spec1id!sed knöwl.edge and suitabl.e · tecihnique can· d :neeessacy worl<s. 

7. CompleLi(m of dtc at.Sed eqtiipm.e»t with iif6rm.ation Jeclmolot;Y: T.lle requir{mlen.ts depend ou the defined 
manag~:tnJ.ent targets (Tab. 4): 
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- l1l al! cases a main.Iy automated d.oubt free documetttation has to be proVided. The used technique has to be 
equipped with GJ?S, eleetronic oommunication and impleJ.nent indicators. 

- By estab!ishi11g s.ite-spec.i:llc crop manag(lruent a loc~l yield deterruination and a site~specific application fur 
seed. ferti~ising and plant protection must b.e i~grated, 

l.laliSatiOluli:ld results 
S:o fur first mvestigations tookpläce at two lQC.ations: in Sava:t'itt under different oonditions: 

.u Area wJtbnut field nmrks m the HNifrnb.ergel" Land" 
Ln 1998 four fa.rmers definedtwo Joint transborder fieldswitb 7,8(13 plots, aVet'llge plot size (),70 ba) and J3,4 
ha (27 p1ots:, ~verage plot s~ (1,52 ü). A biglt portion uft:he invplved plots .fs rent~ land. Misslng sa~ in tlle 
tenam;;y agreemcnt1.; and. d~ffi<;uftie~ (;}Jlle;gal iSlluts abo·u.f q~dellll border ~.tectiqn t«t to substatrtiat detays in 
tll1! ~~f~tl~lL 

BffOOt!t of t~Qt(ler farming w:~ anidysed itt a mudel caieufati.tin' Ftillowin.g Qperationai eondttions have been 
täken.aul. fundatne!ltalassumptio!l; · · 

• for tne actool situatio:n of self~~~l'it'llt tli:e operati.onal ,~:;onditions and real mechauisation lu!Nte b'Cim 
taken into actount 

• necessary work in the joint trtlilsborder flelds is cartied out in the way of a management communi.ty 

• tlle best available technique is taken for cultlvatin.g operati()ns 

• the yield in the ne\V organ.;isett areas is notsupposed to increase 
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• n<t,price advautag~"witfrtne pureh~e '()fla:rger tueans of produ<~t~n quan~s alld no hl~erpt~ct prices 
by lru·ger unifbrmly pr00t1ced quantities fur the entm'ged.land tmitsar,e. subordinated. 

According to t:hese calculatioos the size etf headfand was redueed :betWeen 15 and 25 % and concerning work 
time requirement between 20 and 30 % (Fig. 3). 

J$Jrtlltm$~ 
.. !\~ 
''·llofllitQlctl' 7JI ha 

For t:he calculatiön of the ctdtivatiQn <~OSts differentlabout CßSts were subördinatoo. In addition an increased use 
o:f t:he "best !!!Väll~bk!Jechrü<lue" ·was ~9ns'i<ki«< and a'tedtieed ®~ ütUJsa:tipn: ltl'fmacb:iltes'no .l<;nger used 
wete tlilken into account. PosS:llile pr<:Jceeds qf'tnachinery sales. wete· not incl~ .. In ad~ition .two tbei:ll"etie~Uy 
jolntareas thJ.mtheneighbtrut viUa~were calcul~~·~con!iidett® ~O'fd.iffereut fiefd.sizes{FJg. 4). 

Tlefenl:mu:tn 

lliln:t~I!Er·~+e.~.~geslh. 
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:u A:reä with fll::ld ~«tiks· •tt~t ~nsolid .. tlou or farm~M bi "UWftt J:i'Rll.conta" 
m the vil@~ named Z'e,ilil#Jleim ~ wibtctransbqrder fil}tds ·were er~ in 1999. Oue tu th~ f.tV'Q:Ur<~;ble 
startinJst .. Uon ~\Ia goo~~tr~struetijfe\~ ofapp,r~~IyS h~ctares®uld t»~i~ ~ig, S); 

Pfots per OWner 

Fehler 
t<:ukoll 
Rätl'l 
Rettner 

Joint ~Oilosbo!lifer F~ld 
tlt'laa··=S;9ha 

'Plgure 5: Joint transborder fit':bi named ''Hauslcker" with sugar beets in the village of Zeüitzbeim, community 
JWtitdfeim 

B~e ()rtgning:infii}td mMsuremeuttt •for'thil}Oint: ttansl'ID•·fietd moo611Wll~• w~ ~o Q&ti~~r; th~ir 
ba. assumpt~Ms. oove been: 

- the wbole area o'f all jomin~ r~ (102,5 ba With 15 ditferemjoint trllllsbotder fields) were taken intO 
ac.count 

• crnp ratation fi,ll'trts the requitements of all participants ~ording to tbeir needs 

• b~ a\'tlil;tble teclmique ~ use<I 

- ·~Was paidto b<itilltlttty eff~ts b}' tmder/li)ver s:üf!pJy and m~ed'yi~1ds~Qrdfttg .t:Q the b~hcst 
yield t.lftfte,h$t fattner ···· · ·· 

Re lati~ to the vati~ble cross tl)JIXgin per ba each a-op· sbows d·ßll!';~cts: 

- higbest cost reductions are found in sugar beets, foUowed by winter whea:t, winter barley and silage maize 

- Without labour saving costs (crass m:arg.in 1) between 170 €/11~, and abfilut 100 €/ha can be eamed. Tite Jabour 
savings add another 15% to this margins. For the total tra:fl$bord~r farming oommunicy. annl.nd benefits of 
10:.430 € respec.tively l3 :8$() € will be reallstic etfects {lftb.e ~ew fanning oper11,tinn coocept. 

4. Conetusions 
Trtlitsborder fb.rroing · ntlens new pefii~ct.ives in the futnre m~ement and in tbe world~wide oompetition to 
smaM-scaled farndng ,mas: 

• It enables an optimised use ofthe infofl:llilti,on t~h.lltllogy. 

• It creates larger s.trnctnr~ for land culti.ion wi~h advan:tages in soll prorection, work time requirement and 
expenses. 
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ne b~ chances a~ sibial~ In.~ eoittbiuation'of;e®Otni®land ·. · ilelll.m!'lmtSßmmt wgets wil:h 
tbe pöislbillty of ·imtoaui::m:g.; Mcl~ion ··F~ into reg:iÖns. with .snla: Sc81e mnning; and re~Usmg a 
ntaximum r.el.iuetioo inmU erosiOO:m the~same way ('T11.b, 3); 
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