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Background/Objective N 202 2022 2023
Age-related yield decline in Miscanthus x giganteus presents a challenge for sustainable biomass _ B O-120N
production. This study evaluates the impact of nitrogen (N) management and soil fertility on Tg 1 60N-60N
miscanthus yield component traits and productivity. gn 57 B 120N 120
Approach =

Yield dynamics and the relative contributions of tiller weight and density in response to N £ 107

management were investigated using two trials established in 2008 at the University of Illinois 7

Energy Farm. The Sun Grant trial received 0, 60, and 120 kg N ha™ yr! until 2015. In 2021, 60 and 5 51

120 kg N ha™' yr! was reintroduced on half of the plots, creating six legacy N - contemporary N A

treatments (i.e., ON-120N, 60N-60N, 120N-120N, etc). The previously unfertilized E-Farm trial 04

received 56 kg N ha™' yr!, forming two treatments: ON-ON and ON-56N. Tiller weight and density ON' GONIZONT ON- 60N lﬁgzacy% GON 120N ON 60N 120N
were measured. Soil N and available phosphorus (P) and potassium (K) were assessed at baseline Grey bars represent yield under legacy N application rates
(2008), and during 2020 (Sun Grant) and 2022 (E-Farm). alone from 2008-2015. Colored bars represent yield
Results response to contemporary N application from 2021-2023. *

Fertilized miscanthus produced up to 54% more and >47% heavier tillers in juvenile-to-early maturity. ~ indicates p<0.05.

Unfertilized stands lost 35% in tiller weight despite density gains. N withdrawal reduced yield components by 20-40%. 60N-ON and 120N-ON showed >30% more tiller
weight than ON-ON, but tiller density was similar. In aging stands, contemporary N increased tiller weight >30%, leading to >100% yield increase in aging stands. Soil N
increased but P (42-53%) and K (21-46%) declined across the treatments after more than 10 years of miscanthus production.

Significance/Impacts
N fertilization improves yields in aging stands by influencing tiller weight. Decline in available P and K may limit performance of aging miscanthus, highlighting the

need for macro-nutrient management for long-term productivity.
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