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Taiki Mori : Direct negative impacts of nitrogen fertilization on understory vegetation might be ignored in simulated

N deposition experiments Kyushu J. For. Res. 73 : 151 — 152, 2020 An opinion concerning recent discussion about effects of

simulated N deposition on forest understory vegetation was presented. Several papers reported that the addition of high

concentration of N solution such as NH,NO; reduced understory vegetation, and attributed the results to the plant community shift,

intensified N saturation, and reduced light availability. However, the negative impact on understory could be partly because of the

fertilizer burn, which was long neglected in the simulated N manipulation experiments. The evaluation of the direct negative impacts

of nitrogen fertilization on understory vegetation are strongly required.
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I. Introduction

For testing the impacts of elevated nitrogen (N) deposition
on ecosystems, including the impacts on forest understory,
plenty of manipulating experiments have been performed
(Gilliam et al. 1996 ; Hurd et al. 1998 ; Rainey et al. 1999 ; Gilliam
2006 ; Bobbink et al. 2010), some of which applied high
concentration of N solution such as NH,NO; (Nordin et al. 1998 ;
Rainey et al. 1999 ; Schleppi and Edwards 1999 ; Lu et al. 2010 ;
Tian et al. 2017). Among them, several papers reported
remarkable negative effects of NH,NO; application on forest
understory vegetation, while the effect on large trees was less
clear (Rainey et al. 1999: Lu et al. 2010; Tian et al. 2017).
These results have been attributed to the community shift of
the vegetation to a “eutrophication-simplified community”, the
negative impacts of “N-saturation” following Aber et al. (1989)s
concept (such as soil acidification or toxicity of active N), and
reduced light availability (Aber et al. 1989; Aerts and Chapin
1999 ; Gilliam 2006 ; Bobbink et al. 2010). In this short paper, I
propose another possible interpretation which was ignored in
the previous researches that experimentally applied high

concentration of N solution.

I. Discussion

Nitrogen is one of the most important nutrients for plants,
and often applied as a fertilizer in agricultural practices.
However, too much usage of the fertilizer can damage or even
kill plants, which is known as “fertilizer burn.” I suspect that

the decline of forest understory vegetation in the several

previous researches with experimental application of high-
concentration N solution could be due to the fertilizer burn
because most of the liquid N used for N manipulation
experiment has unnaturally high concentration for eliminating
impacts of elevated water input. Since the addition of N are
performed to simulate N deposition of rainfall and throughfall,
the N solution is usually applied directly on understory leafs
(Zhang et al. 2015). The high concentration of NH,NO; solution
can cause foliar fertilizer damage (Neumann et al. 1981),
leading to a decrease in understory vegetation.

The NH,NO; solution applied in the N fertilization
experiments were up to 0.8 M, which could be enough high to
cause a fertilizer burn (Rainey et al. 1999 ; Lu et al. 2010 ; Tian
et al. 2017). According to Neumann et al. (1981) ’s experiment,
the concentration at which 20 ul droplets of NH,NO; solutions
applied to leaf surface began to induce damage was 0.40 M. It
is likely that high NH,NO; solution can damage forest
understory in simulated N deposition experiments.

Considering the possibility of fertilizer burn in the
experiment is important because if this is the case, the negative
impact of experimental N application on understory may have
been over-estimated in several case studies using liquid
NH,NO; application. Also, the survived understory may be
biased to the tolerant species for high salt solutions. The
prediction of the impact of elevated N deposition on understory
may be required to be re-considered. The evaluation of the
direct negative impacts of nitrogen fertilization on understory
leaves, which have been long ignored in simulated N deposition

experiments, are strongly required.
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