
Long-term changes in dry matter yield in variety trials of forage species in Sweden

Aim and hypothesis

 Study trends and variations in DM yield in long-range data series, in some cases 

dating back to 1955, in the official variety testing in Sweden

Conclusion

 Yield increase over 37 years in timothy was two- to three-fold larger than that 

seen over 42 years in red clover

 The results showed increasing yield variation and a diminishing yield increase 

over time, mainly for red clover

 This could be an effect of much more unstable winters with more frequent 

fluctuations between cold and warm weather, creating more damage from 

diseases and physical damage from water and ice

 Long-term DM yield increase in forage species in Sweden originate from 

genetically improved varieties, increasing from two to three cuts and a changing 

climate

Materials and methods

 Long-term trends and variations in mean seasonal DM yield in of all varieties in trial 

sites in first harvest year were analysed during the period 1964 to 2018 in two forage 

species

 Data came from official variety testing in Sweden of red clover (Trifolium pratense) and 

timothy (Phleum pratense)

 Data were divided in two trial site areas: a central area (C, 59.6-61.5°N) and a 

southern area (S, 55.5-57.0°N) to compare trends and variations

 All trials were managed using a standard protocol, with only minor changes over time

 Also two varieties, one of timothy (SW Kämpe II) and one of red clover (Hermes II) 

were analysed for long-term yield changes in mean seasonal DM yield of trial sites in 

first harvest year

 Data were statistically analysed using calendar year, geographical area and time 

period as fixed factors in procedure Mixed model in SAS

 cut.

Results

 Timothy in the trials had a yearly increase of 91.6 kg ha-1 in total DM yield

 Red clover in the trials had a lower yearly increase of 45.9 kg ha-1 in total DM yield

 In the whole period, year was significant for both species and increase trend was similar in the 

central and southern areas for both species for the whole study period

 The increase of seasonal DM yield of timothy variety SW Kämpe II of 96.8 kg ha-1, showed a 

similar increase to the trial mean for timothy, but increase of 33.2 kg ha-1 for red clover 

Hermes II was slightly lower than the trial mean

 When dividing the data set for red clover into two sub-periods, a four-fold larger variation in 

yield was seen in the second sub-period compared with the first, but then year increase was 

not significant
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Table 1. Statistical details of the four datasets each for timothy and red clover in total DM yield in 

the first harvest year

Aim and hypothesis

 Variety testing at Department of Crop Production Ecology, Swedish University of Agricultural 

Sciences for giving permission to use trial data

 The statistician Johannes Forkman for helping with the statistics

Dataset, species, 

variety
Period, year Area*

No. of 

obs.

Yield range, 

kg DM ha -1

Signif.of 

year, p-

value

Slope of 

regression
AIC value

Red clover 1967-2018 S, C 91 2581-16140 0.0252 45.9 1649.3

Red clover 1967-2018 S 49 2397-16140 NS 17.9 1631.1

Red clover 1967-2018 C 42 2581-14498 NS 41.3 1631.1

R. clover, Hermes II 1955-1996 S, C 42 5810-11033 0.0238 33.2 -

Timothy 1964-2018 S, C 106 3943-16693 <0.0001 91.6 1774.6

Timothy 1964-2018 S 53 3983-15467 <0.0001 93.1 1772.7

Timothy 1964-2018 C 49 3943-16693 <0.0001 91.0 1772.7

Timothy, Kämpe II 1965-2001 S, C 35 5560-13059 <0.0001 96.8 -

* S = south Sweden between latitudes 55.5 N and 57.0 N and M = middle Sweden between 

latitudes 59.6 N to 61.5 N
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