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Abstract. Plants enhance N use efficiency by resorbing N from senescing leaves. This can affect lit-
ter N mineralization rate due to the C:N-ratio requirements of microbial growth. We examined geno-
typic links between leaf N resorption and litter mineralization by collecting leaves and litter from 19
Betula pendula genotypes and following the N release of litter patches on forest ground. We found sig-
nificant genotypic variation for N resorption efficiency, litter N concentration, cumulative three-year
patch N-input and litter N release with high broad-sense heritabilities (H2 = 0.28–0.65). The genotype
means of N resorption efficiency varied from 46% to 65% and correlated negatively with the genotype
means of litter N concentration, cumulative patch N-input and litter N release. NH4

+ yield under
patches had a positive genotypic correlation with the cumulative patch N-input. During the first year of
litter decomposition, genotypes varied from N immobilization (max 2.71 mg/g dry litter) to N release
(max 1.41 mg/g dry litter), creating a genotypic tradeoff between the N conserved by resorption and
the N available for root uptake during the growing season. We speculate that this tradeoff is one likely
reason for the remarkably wide genotypic range of N resorption efficiencies in our birch population.
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INTRODUCTION

Efficient nitrogen (N) use and conservation in leaves, com-
bined with effective N uptake from decomposing litter are
the corner stones of plant N economy and growth. The
majority of N in plant leaves is used for photosynthetic
enzymes (Evans 1989) and, in general, species that have high
leaf N concentrations have high rates of photosynthesis
(Wright et al. 2004). Perennial plants can enhance leaf N
use efficiency by reducing leaf tissue turnover and resorbing
N from leaves before they are shed at senescence (Aerts and
Chapin 2000). Leaf life span of woody evergreens can be
>10 yr, and due to N resorption, the mean residence time of
N in woody deciduous plants can be years despite the mean
leaf life span being only a few months (Eckstein et al. 1999).
No more than 60% of green leaf N can be conserved in
resorption (Vergutz et al. 2012), however, and the remaining
N needs to be recycled through soil decomposers before it is
again available for plant uptake. This decomposer pathway
is an important, but a costly way to retain N as uptake of
nutrients consumes 30–50% of the root carbon budget

(Lambers et al. 2008). Furthermore, in contrast to N resorp-
tion, mineralized N is susceptible to uptake by other plants
while cycling through the soil. However, N resorption from
senescing leaves is not free either, but has energetic costs,
including a shorter growing season (Tateno 2003).

Nitrogen resorption efficiency (the proportion of green leaf
N resorbed during leaf senescence) and proficiency (the con-
centration to which N is reduced in senescing leaves) vary
among plant functional groups (Aerts 1996, Killingbeck
1996, Vergutz et al. 2012), but are also known to show con-
siderable intraspecific variation (Eckstein et al. 1999, Covelo
et al. 2008). Deciduous trees and shrubs typically have a
higher leaf N concentration and a higher N resorption effi-
ciency than evergreens, while evergreens tend to have a higher
N resorption proficiency, i.e., they produce litter with lower
N concentration (Aerts 1996, Eckstein et al. 1999). Leaf N
concentration and N resorption also respond to environmen-
tal variation. In a global data set of almost five hundred plant
species, leaf N concentration increases with increasing soil N
mineralization (Ordo~nez et al. 2009). Similarly, although N
resorption efficiency was long thought to be insensitive to soil
N fertility within species (Chapin and Moilanen 1991, Aerts
1996) and across species (Del Argo et al. 1991, Wright and
Westoby 2003), recent meta-analyses of interspecific compar-
isons (Kobe et al. 2005, Vergutz et al. 2012) and fertilization
treatments (Yuan and Chen 2015) suggest that the efficiency
decreases with increasing soil N fertility and leaf N
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