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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 Röbäcksdalen Research Station, Swedish University of Agricultural Sciences, Umeå. 

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 
73rd 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 Röbäcksdalen Research 
Station, Swedish University of Agricultural Sciences (63°48’ N 20°14’ E), Umeå, Sweden, during June 1-July 2, 2021 
(average daylight 20.5 h). Forty-eight Swedish Red cows in mid-lactation, averaging 634±73 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 14.8±2.5 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. 

 

 
  

 

 

 

 

 

 

 

                             Umeå, June 2021.                                                           Köinge, 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 
Köinge, 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. 

• At Vallkonferens, Uppsala, 7-8 February 2023: 
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• At the 11th International Symposium on the Nutrition of Herbivores, Florianópolis, 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 treatment×parity 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 (19±0.8; 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 yield (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: 

• a full 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).  

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