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Improving pasture utilization by using the natural variation in cows’ grazing behaviour
and herbage nutrient content

Research team: Horacio Gonda (HUV, SLU; main); Emma Ternman (Aarhus University, Denmark);
Rebecca Danielsson (HUV, SLU); Eva Spérndly (HUV, SLU); Ronaldo Vibart (AgResearch, New Zealand)

1. Introduction

High pasture allowance in the feed ration during the grazing season is an important resource for
organic dairy farmers. Well managed, access to pasture can be beneficial from an economical as well
as from an animal welfare perspective. However, managing a pasture can be challenging, since cows
are not always motivated to seek pasture. By combining two natural processes, the diurnal variation
in chemical composition of the grass and the cows’ natural motivation to graze, this project aimed to
stimulate increased pasture intake in dairy cows, and therefore milk yield.

2. Results
2.1. Experiment one (year one, 2021)

During the first year of the project (2021) we compared two grazing periods, morning vs afternoon-
early evening, and evaluated differences in milk production and composition, feed intake, and grazing
behaviour at the Robacksdalen Research Station, Swedish University of Agricultural Sciences, Umea.

Preliminary results were published at Svenska Vallbrev, N° 1, Feb 2022:
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Following are the results of experiment one as presented (as a poster) at the European Federation of
Animal Science (EAAP) annual meeting, Porto, Portugal, 5-8 September, 2022 (Book of Abstracts of the
73" Annual Meeting of the EAAP, n° 28, 2022, pp. 390,).

Grazing behaviour and milk production in dairy cows as an effect of daytime and night-time grazing
H. Gonda, R. Danielsson and E. Ternman

In grazing cattle, previous studies have reported increases in body weight gain or in milk, and milk fat and
protein yields when the daily grazing strip was allocated at afternoon rather than early in the morning. Those
effects were related to changes in herbage chemical composition along the day, better ratio of rumen easily
degradable carbohydrates to nitrogen as day progresses, as well as to cattle grazing behaviour as dusk grazing
event appears as the most intense of all grazing events of the day. To test whether those changes would occur in
high latitudes, with longer period of daylight, we conducted a grazing experiment at the R6bdcksdalen Research
Station, Swedish University of Agricultural Sciences (63°48’ N 20°14’ E), Umed, Sweden, during June 1-July 2, 2021
(average daylight 20.5 h). Forty-eight Swedish Red cows in mid-lactation, averaging 634473 kg of body weight,
and with an initial milk yield (MY) of 31.4+8.7 kg/cow/d, were included in the study and randomly assigned to
two grazing treatments: Morning-Afternoon (MA) and Evening-Night (EN) grazing. Cows were milked at 06:00 h
(AM) and at 16:00 h (PM), and the MA cows were outdoors between AM and PM milkings (approx. 8.5 h/d), and
EN cows were outdoors between PM and AM milkings (approx. 13 h/d). Cows were provided a new grazing strip
with access to water every day. Herbage allowance, grass-legume ley, was around 30 kg DM/cow/d. Even though
the time cows spent outdoors differed between treatments, no difference was observed in grazing duration (302
and 296 min/d for MA and EN cows, respectively). EN cows spent more time eating indoors (P=0.008; 132 vs 150
min/d for MA and AE cows, respectively) and ruminating (P=0.001; 422 vs 477 min/d for MA and EN cows,
respectively) compared to MA cows. Feed intake indoors and milk yield were similar between treatments
(13.3#2.5 kg DM/cow/day for MA cows and 14.842.5 kg DM/cow/day for EN cows). MA cows yielded 27+7.2 kg
and the EN cows 26+6.7 per day. Our results suggest that the possible benefits of evening-night grazing might be
less pronounced in areas with long days and short nights than those situated in lower latitudes.

Umeada, June 2021. Kéinge, Halland, May 2022.
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2.2. Experiment two (year two, 2022)

During the second year (2022), we conducted a similar study to compare different allocation time,
morning vs afternoon, to a new fresh daily grazing strip, at a commercial organic farm, situated in
Koinge, Halland. Results of the experiment two, were presented at two different conferences. One
more local and farmers oriented (Vallkonferens), and at other more international and science oriented.

e At Vallkonferens, Uppsala, 7-8 February 2023:
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fick tillgng till nytt bete efier eftermiddagsmiolkningen (Efiermiddag). Bada grupperna gick
pd 24 timmarsbete. Korna fick vinja sig vid forstksuppligget under tvé veckor innan forsoks-
data samlades in under fem dagar. Koma indelades i likviirdiga grupper utifrin genomsnitliga
virden (¢ standardavvikelse) for dagar i mjolk (DIM), mjolkmingd och om de var

(SLU), Insfitutionen for husdjurens uffodring och vdrd, Unmed *SLU, Institutionen for
husdjurens utfodring och vird, Uppsala

emma.m. @nord.no

Sammanfattning

Sextio mjolkkor delades upp i tva grupper dir en grupp fick tillging till nytt bete efter morgon-

mjolkningen (Morgon) och den andra gruppen fick nytt bete efier eftermiddagsmjolkningen

(Eﬁenmddag) Syftet var art urvnniera om tillging till nytt bete vnd olika tidpunkter piverkar
mjdlken: och kormas k de. Under tvi \eckor

uﬂdesknmwd direfter foljde fem d: Mijolk

och kroppsvikt registrerades manuellt. Bete, idissling ach inaktivitet remslremdes amomausk(

med Hjilp av Nedap SmarcTag akiivittsmilare Aven om bida grupperna gick pa 24-

Tabell 1. i bete och
{ts) om inte annat snges.

forstakalvare eller dldre (paritet). Precis innan betesfiirsdket startade viigde koma i morgon-

eruppen 637+ 76,1 ke och i efiermiddagsgruppen 596 + 134.5 ke, och mjslkade 29,0 +5,0

respekiive 29,6 + 3.4 kg. Morgongruppen var i genomsnitt 1,6 % 0,50 i paritet och 153 + 58,3
DIM, medan efiermiddagsgruppen var | paritet 1,5 + 0,50 och var 155 + 56 DIM.

Koma mjblkades kl. 05.30 och 15.30 varje dag i ett 2 x 10 fiskbensstall (SAC, S.A. Christensen

and Co. Lid., Kolding, Danmark), och gick direfter direkt tillbaka till betet. Varje grupp
erbjids stripbete med fri tillgang till bete (>35 ke torrsubstans/ko/dag). Under midlkningen
tilldelades korna 2 kg spannmil, totalt 4 kg per dag. Naringsinnehallet i bete och spannmil

redovisas i tabell 1

inom parcates). g'kg tormsubstans

de den enkla forind i an korna i Bete Spannml
gruppen producerade mer energikorrigerad mjblk (23 5 ECM kg/dag) jimfdrt med de kor som Tomsubsians, ghg 178 (184) T (0.29)
fick nytt bete pi morgonen (26,0 ECM kg/dag). Det var ingen skillnad i mjélkavkastaing eller e 7;3‘?;’;5 JHT g“g;;)
vik mer tid pd att idissla (450 min/dag) Amidrt med \,_:mm:hg. — " (;m: i
eftermiddagsgruppen (406 min/dag: P — 0,0087), men det var ingen skillnad 1 betestid eller * e 595015
inaktivitet. aNDFom! 354351 16.6 (0.51)

Introduktion

Betet ir en viktig del av foderstaten pi minga mjolkgdrdar, inte minst inom KRAV-certifierad
produktion dir betet ska utgira minst 50 % av foderstaten samt att kor ska ha tillgang till bete
minst 12 timmar dagligen under betesperioden. Ett stort betesintag under betessisongen ar
dirfor en viktig resurs. En vilskot betesmark kan vara fordelaktig bide ekonomiskt (Wilkin-
son et ai., 2020) och ur ett djurvilfirdsperspektiv (von Keyserlingk ef al., 2017). Att fa till et
vilfungerande betessystem kan dock vara en utmaning eftersom kor inte alltid &r motiverade
att sjilva sitka bete (Charlton eral.. 2013). Genom att ta hinsyn till kornas dagliga betesmanster
och erbjuda bete nir de ir som mest motiverade att beta kan bidra till att frimja betesbeteendet
och intaget. Flera tidigare studier har rapporterat att bete runt skymningen ger lingst och mest
intensivt betande (Orr er al., 1997; Kismul er ai., 2017).

Torrsubstanshalten och andelen l3sliga kolhydrater i betet Gkar under dagen. medan halien av
strukturella kolhydrater och riprotein minskar. Detta tyder pa att niringsvirdet ér hogre under
efiermiddagen dn pd morgonen p.g .. eit biitire balanserat forhallande mellan kol och kviive.
Foderstater med en balanserad kolkvivekvot kan forbittra kansumtionen, mjtlkavkastningen
och effektiviteten i utnyttjandet av kvive (Cosgrove er al., 2007). Syfiet med denna studie var
att jimfora om tidsaspekten vid tilldelning av nytt bete piverkar mjélkavkastning och
betesbeteende.

Material och metoder
Ett tre veckor lingt betesfrsok genomfirdes frin 9 maj till 28 maj 2022 pé en mj6lkgard med
ekologisk produktion i sydviistra Sverige. Sextio mj iniwa

Den ena gruppen fick tillging till nyt bete efter morgonmjolkningen (Morgon) och den andra
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total proteinproduktion jamfrt med de i (tabell 2), vilket i linje med tidigare

studier dir en 8kning av fett- och proteinavkastningen har observerats hos kor som betar pi
efiermiddagen jimfort med morgonen (Orr er al., 2001; Vibart er al., 2017).
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Figur 1. Kvot mellan (n= iga kolhydrater (WSC) fir gris, kldver,
svortlimpar och cikoria v v alka dpunkicr; morgon och e fermiddag.

Tabell 2. Mjdlkproduktion och fiindring i levande viks fir kor med tillging tll nyt bete efter morgonmidlkning
ller tillghng till nytt bete efter olkning (Eftermiddag)

efter
‘genom att miita beteshGjden pd omkring 100 jimt fordelade platser i fillan fore avbetning och
tog prover for beteskvalitet i varje betesfilla direkt innan nyttbete tilldelades. Griisprover hand-
plockades genom att dra av gréiset for hand, for att efterlikna det gris som betas av korna, frin
ca 10 plawser jimnt spridda dver betesarealen. Dessutom plockade vi de vanligast fore-
kommande vixtslagen (gris, viklover, svartkimpar och cikeria) i betet separat. Alla prover

Morgon Eftcrmiddag __ SEM' Povarde
Mjolkmingd, kg/dsg 267 77 0.622 0.1033
ECM:, kg/dag 260 86 0.966 0.0094
Mjélksammansatning
Fett, kg/dag L5 123 0,047 0,0816
Protein, kg/dag 0,59 0.96 0,087 0,0194
Laktos, kg/dag 124 133 0,048 0.0876
Firtindring i levande vike, kg/dag 071 059 0.198 0.5607

TSEM standardfel av medel “ECM, encrgikomigerad mjolk.

Korna som fick nyit bete pi morgonen spenderade mer tid med att idissla (467 min/dag) jam fort
med de som fick nytt bete pa eftermiddagen (404 mindag; P < 0,00/). Det var dock ingen
skillnad i tiden som de betade per dag, morgongruppen betade 520 min/dag och efter-
middagsgruppen 556 min/dag (P = 0,07), eller hur ling tid de var inaktiva, 365 min/dag for
morgongruppen och 340 min/dag for efiermiddagsgruppen (P = 0,52). Figur 2 visar aktivitets-
fordelningen under 24 timmar. Man kan se att korna i morgongruppen tillbringade ndgat mer
tid med att beta mitt pd dagen samt att andelen idissling var htgre under natten fir denna grupp,
jimPort med korna som fick nytt bete p eftermiddagen

De skillnader vi sig i miingd ECM och proteinproduktion mellan grupperna skulle kunna vara
kopplade till forindringen i betesvixternas kemiska sammansittning mellan dag och natt. En
djupare analys av samspelet mellan kornas betesbeteende och den dagliga variationen i betes-
markens kemiska sammansitting behévs dock for att kunna svara siker pa detta. Aft ge
tillgang till nytt bete fler génger pd dygnet skulle dven vara intressant att studera vidare.
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'aNDFom = fiber extraherade med neutrala detergenter.

Mijblkavkastingen registrerades med en Tru-Test-proviagare (Tru-Test Datamars, Nya Zee-
land) vid varje mjolkning under datainsamlingsdagarna. Koma vigdes tvi dagar i Fld direkt
jolkningen i slutet av veckan med d: Vi

frystes i flytande kviive direkt efter insamlandet. Direfier torkades ach maldes de fore analys.
Forhdllandet mellan riprotein och vatienlisliga kolhydrater och WSC i de olika vixtslagen
visas i figur 1. Betesbeleende, idissling och inaktivitet registrerades automatiskt med hjalp av
Nedap smarttag aktivitetsmiitare (Nedap Livestock Management, DC Groenlo, Nederlander-
na). Effekicn av Rirstksbehandling pd myolkmingd och kroppsvikt analyserades med varians-
analys i SAS 9.4 (2016) med behandling som fast effekt, och med kovariat inkluderat i
modellen niir det fanns tllgangligt (mjélkmiingd). Effekten av behandling pé varaktighet av
betesbeteende, idissling och inaktivitet analyscrades i en variansanalys i R Studio (www.r-
project.org, version 3.2.3). Behandling och dagar i mjolk inkluderades som fixa faktorer och
ko inkluderades som slumpmissig variansfakior.

Resultat och diskussion

Det var ingen skillnad i mjdlkmingd i kg mijélk mellan behandlingsgrupperna, men korna i
d mjslk (ECM) jimfort med
korna i morgongruppen (tabell 2). Koma som fick nytt bete pd eftermiddagen hade en stbrre
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Vi vill tacka mjolkproducenien som smllde upp i frstket med sin tid och sina djur, och
oforsk. \ 2023 har delvis bekostats av medel
frin Furopeiska jordb fr landsbygdsutveckl
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Figur 2. Beteendemdnster for mjolkkor i procent av tillbringade minuter per aktivitet under tvi behandlingar
tillging till nytt bete efter morgonmjdlining (A) eller tillging tll nytt bete efter eftermiddsgsmjolining (B)
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e At the 11" International Symposium on the Nutrition of Herbivores, Floriandpolis, Brazil, June
4-8, 2023 (oral presentation):

Providing fresh pasture in the evening for fulltime grazing dairy cows increased energy corrected milk yield
E. Ternman, Q. Lardy, R. Danielsson & H. Gonda

The combination of a more favourable nutritional value of the pasture in the evening and cows increased
motivation to graze later during the day, could improve grazing efficiency and increase milk yield in pasture-based
dairy productions. In May 2022, we provided 60 fulltime grazing cows in Sweden with fresh pasture either after
morning (AM) or evening (PM) milking and investigated the treatment effect on milk yield, body weight, and
behaviour. Each treatment was offered as strip grazing with ad libitum herbage allowance (>35 kg M/cow/d).
Pasture consisted of (in increasing order) white clover (Trifolium repens L.), timothy (Phleum pratense), meadow
fescue (Festuca pratensis), ryegrass (Lolium perenne L.), chicory (Cichorium intybus), and plantago (Plantago
lanceolata). Twice-day milking was employed, during which cows received 2 kg grain-mix, in total 4 kg/d.
Treatment adaptation was employed for three weeks, followed by one sampling week. Data was analysed in a
GLM with treatment, parity, DIM, and treatmentxparity as fixed effects. The chemical composition of the pasture
was CP 15(2.4), WSC 13(2.5), and aNDF 32(3.3). The CP:WSC ratio was 1.22(0.53) for AM, and 1.19(0.44) for PM.
Average temperature and THI for the sampling week at night (1800-0600 h) were 9(2.6)°C and 49(4.6), and at
daytime (0700-1700 h) 13(2.0)°C and 55(3.3) (mean(SD)). Cows in the PM treatment had fewer (1940.8; P=0.016)
but longer grazing bouts (30+1.2 min; P=0.007), and grazed more intensively (77+2.7 min/2h; P<0.001) the first
2h after pasture access compared to AM cows (22+0.8 bouts/d; 25+1.2 min/bout and 37+2.8 min/2h,
respectively). Total grazing time tended to be longer for PM cows (556+19.2 min) compared to AM cows
(520+19.2 min; P=0.068). Furthermore, PM cows spent less time ruminating (404+11.8 min/d) compared to cows
in the AM group (467+11.8 min/d; P<0.001). Cows receiving new pasture after evening milking (PM) had a higher
ECM vyield (29+1.0 kg/d) compared to AM cows (26 #1.0 kg/d; P=0.009). Fat (P=0.08) and protein (P=0.02) yield
kg/d were 1.15+0.047 and 0.89+0.087 vs 1.23+0.047 and 0.96+0.087 for AM and PM respectively. There was no
difference in body weight change between the two treatments (PM -0.6#0.2 kg/d and AM -0.7+0.2 kg/d; P=0.56).
Even though both groups were on fulltime grazing, a simple change in grazing management by providing access
to fresh pasture later in the day, resulted in a more intense grazing and increased ECM yield, without losing body
weight. Considering cows’ own grazing motivation for timing of fresh pasture access, may be beneficial to
increase efficiency on fulltime pasture.

In addition, results of the project were presented at the Swedish Board of Agriculture
(Jordbruksverket), on 2022 (by Emma Ternman), and on 2023 (by Rebecca Danielsson).

3. Peer reviewed scientific publications:
At the present, we are working on 2 manuscripts:

e afull scientific publication about experiment two was sent to be considered for publication at
the journal Animal on December 2023 (under review): Ternman E., Lardy Q., Danielsson R. and
Gonda H. 2024. Providing fresh pasture in the afternoon for full-time grazing dairy cows
increases energy-corrected milk yield. (Submitted).

e a manuscript regarding experiment one is almost completed, and we intend to submit it for
publication by March 2024.
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