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Agrivoltaic (AV) systems create a dual-purpose use of land by combining agricultural 
production and solar energy production. This study was the first to investigate animal 
production in AV systems and  compared lamb growth and pasture production in open 
and solar pastures in Corvallis, OR, USA in 2019-2020. 

• Determine seasonal annual herbage dry matter yield in open and solar plots
• Quantify spring growth rates of lambs grazing in open and solar pastures.
• Assess the shade effect of solar panels on grazing behavior of the lambs.

This study was conducted at the photovoltaics site at Oregon State University in Corvallis, 
Oregon. A total of 36 Polypay weaned lambs were used in a randomized complete block 
design with 3 replicates. Lambs continuously grazed open and solar pastures using a put-
and-take grazing method from 20 April – 11 June 2019 and 30 March – 10 June 2020. All 
parameters were analyzed by one-way ANOVA tests.

Total herbage yield for both years 
had the highest DM in open 
pastures, followed by fully shaded 
and then partially shaded pastures 
(Figure 1). DM yield in fully shaded 
sites were substantially lower 
(P<0.01). 11 July forage production 
in fully shaded areas was greater 
(P<0.05) than open pastures. On 
average the pasture production in 
AV systems was 9-33% less than 
open pastures.

Averaged across the grazing 
periods, weaned lambs grew at 
120 and 119 g head−1 d−1 under 
solar panels and open pastures, 
respectively in spring 2019 (P = 
0.90; Figure 2A). Similarly, in
spring 2020, lambs in both solar 
and open pastures had similar 
liveweight gains (P = 0.64; Figure 
2B). Liveweight production of the 
lambs were also similar in both 
open and solar pastures in both 
years (P = 0.97; Figure 2 C,D).

• Shade and animal trampling reduced the 
pasture production in fully shaded areas in 
solar pastures.

• Spring lamb production was similar in both 
open and solar grazing systems as lower 
herbage on offer in solar pastures was offset 
by higher quality pastures.

• Land use efficiency in agrivoltaics was 
substantially greater compared to single

• use system.
Figure 1: Seasonal herbage dry matter (DM) production (kg 
DM ha−1) in fully (FS) and partially shaded (PS) areas under 
solar panels and open pastures in 2019 and 2020.

Figure 2: Liveweight gains [LWG, g head−1 d−1; (A,B)] and 
liveweight production [LWP, kg ha−1 d−1; (C,D)] of lambs 
grazing under solar panels and open pastures in spring 2019 
(A,C) and 2020 (B,D). Bars represent SEM.


