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Reducing the environmental impact of the dairy farms through efficient use of nitrogen intake

Meimwon g mepBaAlovTiKinG eTPAPLVONG OO TNV YOAUKTOTOPAY®YO OYEAAOOTPOPIN LECH
NG OMOOOTIKOTEPNC YPNONS TOL AlDTOV TNE TPOPTG.

Foskolos Andreas and Jon Moorby
dmokorog Avdpéag ko TCov Mopumv

Institute of Biological, Environmental and Rural Sciences, Aberystwyth University,
Gogerddan, Aberystwyth SY23 3EE, UK, +44 1970823067, anf20@aber.ac.uk

Ivotitovto Biodoyikov, Ilepifarioviikedv kot Aypotikdv Emommuov, IMoavemotiuo tov
Aumepiotyoud, Hvouévo Bacitelo, +44 1970823067, anf20@aber.ac.uk

Abstract:

The increased public concern on environmental issues and the considerable environmental
impact of dairy production challenge the dairy sector to perform in a more environmental
responsible way. Nitrogen (N) is an essential nutrient of food production, determining the
productivity of crops and animals. However, its extensive use has led to the N cascade
phenomenon, which refers to the circulation of anthropogenic N into the ecosystems causing
multiple effects in the atmospheric, freshwater and marine systems. Agriculture accounts for
78% of total anthropogenic N and the increased efficiencies of N use in livestock production
are proposed as key actions to improve N management. Animal- and farm-based models
provide useful tools to improve N use efficiency. We developed a cattle N use efficiency model
(CNE) including elements of management, production and disease to evaluate lifetime N use
efficiency (LNE) of dairy cattle. The CNE model consists of six compartments: (i) heifer
growth, (ii) heifer mortality, (iii) pregnancy, (iv) cattle culling, (v) disease and fertility, and
(vi) milk production. The first step was to calculate N loss or gain of each compartment and
the second step to calculate lifetime N loss or gain taking into account the replacement rate of
the herd and the number of lactating cattle required to achieve a specified annual herd milk
yield. The current study verified the dominant effect of milk N use efficiency (MNE= N in
milk / N intake) on LNE but we detected specific non-diet-related variables that also affect
LNE. In particular, increasing calving interval and time to first calving led to significant
decreases in LNE values. Several feeding strategies have been proposed to improve MNE at a
farm level. We consider feeding lower protein rations, controlling forage protein variation, and
using ration formulation models sensitive to low protein diets as ways to optimize MNE.

Key words: nitrogen pollution, nitrogen use efficiency, dairy cattle

Hepidnyn:

H avénpévn mepiPaiiovtikn| evaicOntomoinon TovV TOATOV Kot 1| CNUAVTIKY TEPPUALOVTIKT
emPapuvon amd TV YOAOKTOTOPUY®YO oyeAadOTPOPio. amoteAohV o TPOKANCT Yo TNV
teAeLTAlN £TG1 MOTE VO AELTOVPYNGEL UE Evay TtepiBailovTikd vevbuvo Tpomo. To alwto givar
éva amopoitnto Opentikd OCLOTATIKO YL TNV TOPAYMOYN TPOPIL®YV 7OV TPOGOoPilel
TAVTOYPOVA KOL TIV TOPAYOYIKOTNTO TOV KAAMEPYEIDV Kl TOV (OWV. Q6TOCO, 1] EKTETAUEV
YPNOT TOV 0LADTOV £YEL 0ONYNGEL GTO POVOLEVO TNG VITPOPVTOVGNG, TO OO0 AVAPEPETAL GTNV
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KukAopopio avOpwmoyevovg aldTOV GTO OIKOGLGTHILATO TPOKAADVTOG TOAALUTALS EMMTTMOGEL
OTO ATHOCPUIPIKO, VOATIVO Kot BoAdootlo owocvotnua. Xt yempyio avaroyel to 78% tov
GUVOAIKOV avOpwmoyevovg al®dTov KOl 1 0modoTIkKOTEPN ¥PNom Tov aldTov otnv (MIKN
wapaymyn £xel Tpotabel oG Pacikn Opaon Yo T GLVOMKOTEPT PeATimon TG dtoyElpIoNg TOV.
MoOnpotikd poviéAa 6to enimedo gite Tov {HOL £lTE TG LOVASOS TAPEYOLY YPNOLUO EPYUAELDL
Yo TNV omodoTikdTEPN YpNon tov alwtov. Eyovpe avantHéel Eva poviédo mov mepthapfavet
otoryela dlayeipiong, Tapaywyng Kot acheveldv Yoo v a&loAdynon g amodoTIKOTNTAS TG
xpNnong al®dtov TV ayeAdd®mV YoAoKTOmapay®YNg oto gvdokipo ¢ (ong toug (LNE). To
povtélo amoteAeitan and &L tupata: (1) avantoén pooyidwv, (i) Bvnodmra pooyidwv, (iii)
gykvpoovvn, (Iv) avtikatdotaon oyedddov, (V) acbéveleg kat yovipdta, kot (Vi) mapayoyn
YOAOKTOG. Q¢ TpdTO Prina vtodoyifovtot ot andAeleg 1} TO KEPSOG almdTov og KA TUNUA Kot
0T GUVEYELD Ol OMMAEEG 1| TO KEPSOG ALMTOL Yo TO €LAOKIHO TG (NG TOV ayeAAd®V
AopPavovTag VTOYT TO TOCOGTO OVTIKATAGTAOTG TOV YOAUKTOTOPOYMYDV 0YEAMO®V KOl TOV
SLVOAMKO aplORd ayeAAS®V TOL ATOLTOVLVTOL Y10l VO EMLTEVYDEL 110 OPIGUEVT ETNOLO TAPAYOYT
voroktog. H mapovoa perétn emainfevce v Kupiapymn enidpact e amodoTikOTNTOS XPNONG
0V al®TOV TNG TPOPNG Yo, THV Yoraktomapaymyn (MNE = almto oto ydAa / almto Tpoerng)
omv LNE oAAd evtomicape cuykekpipéves petafAntéc, Un oxeTtillOUEVES LE TN SLTPOPT|, TOV
emmpealovv eniong v LNE. Ewdikdtepa, n adEnon tov HeGOdI0CTHLATOS TOV TOKETMV Kot
TOV ¥POVOL TOL OMOUTEITOL YOl VO OTACEL U0 HOCYId0 GTOV TPMOTO TOKETO TPOKAAECAV
onuavtiKeés peuwoels otig Tipég e LNE. Apketég otpatnyucés otpldpeveg ot dotpoen
é&xouv mpotabel yoo  Pektioon g MNE o eninedo KnvoTpo@ikng eKUETAAAELOTG.
Ocwpovpe, MG TV TALOV €VOEOELYUEVT oTpatnyKn Yy TN Pektiotonoinon g MNE, m
XOPNYNON CUMPECIOV He YOUNASO eMinedO TPOTEIVNG, TOV EAEYYO TNG ATOKAIONG TOL AlMTOV
TOV YOVOPOEW®OV {®MOTPOPOV Kot TN PO HOVTIEA®V KATAPTIoNG oltnpeciov gvaictnta oe
oumnpécia e YOUNAO eminedo TPOTEIVOV.

A€Eelg KAewd1d: vitpoplhmaven, amodoTikdTnTe, ¥PNong Tov aldTov, YOAUKTOTOPAY®OYOS
ayeAad0TpoPia



