
OPINION PAPER

The cause of bark stripping of young plantation trees
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Abstract
& Key message Herbivorous mammals, from small voles to large ungulates, strip and eat the bark of young plantation
trees. They do this most frequently at times when sources of protein food that can support their reproduction and
lactation are in short supply. Furthermore, they preferentially attack—often repeatedly—trees that have experienced
some form of environmental stress, leaving neighbouring trees untouched. Such stressed trees carry higher levels of
amino acids in their phloem. These facts, coupled with the similarly timed and selective harvesting of bark phloem by
some Australia marsupials and Northern Hemisphere woodpeckers indicate that it is the trees’ protein-enriched phloem
that the bark strippers are seeking.
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Woodpeckers

Foresters all over the world are, from time to time, plagued by
the stripping of bark from young plantation trees of a variety
of both broadleaf and conifer species. The damage inflicted
can vary from minor scarring through serious deformation of
the trunk to death of the tree. The stripping is done by a diverse
range of herbivorous mammals from large ruminants to small
rodents, and occasionally by birds. Descriptions, discussions
and reviews of this behaviour are readily available in the lit-
erature (Andreev 1988; Baxter and Hansson 2001; Gill 1992a,
b; Klich 2017; Mansson and Jarnemo 2013; Motta 1996;
Silcock 2018), and it is not the purpose of this short commu-
nication to add to this. Rather it presents a hypothesis based on
evidence from studies of different but related bark feeding
behaviours that reveal the likely common cause for this strip-
ping behaviour.

The stripping happens mostly in late winter and early
spring, when the sap flow of the trees is increasing and when
the animals are most likely to be short of sufficient protein
food to support spring reproduction and lactation (Andreev
1988; Beeson 1989; Bucyanayandi et al. 1992; Hansson

1986; Hornfeldt et al. 1986). Nor is this behaviour a random
process. Certain trees are selected—often repeatedly—while
others are left untouched (Mansson and Jarnemo 2013; Welch
et al. 1987). Selected trees tend to be faster growing ones with
thicker cambium and when the flow of their phloem sap is at a
peak. But in addition, it is trees growing on poor soils or other
stressful sites such as sun-exposed aspects or those stressed by
ground fire or drought (Brockley and Elmes 1987; Camperio
Ciani et al. 2001; Mori et al. 2015; Nichols et al. 2016), and
trees that have been fertilized with nitrogen or are grafted and
in poor condition (Pulliainen and Tunkkari 1987; Rousi et al.
1987). All such preferentially selected trees would have
higher levels of nutrients, particularly amino acids, in their
phloem as a result of the stress (Eberhardt 2000; Faber 1996;
Miguelle and Van Ballenberghe 1989; White 1984).

Generally, the not unreasonable assumption is that animals
that strip and eat bark are seeking some essential nutrient,
trace element, or mineral that is lacking in their diet
(Camperio Ciani et al. 2001; Nichols et al. 2016; Welch
et al. 1987). Most commonly, this is thought to be sodium,
and Au et al. (2018) have demonstrated one case where this
would seem to be so. They found that a population of the
Australian koala, Phascolarctos cinereus, eats the bark of eu-
calyptus trees growing in a sub-alpine region where the fo-
liage of the trees (normally, the sole source of food for the
koalas) has very low levels of sodium but relatively much
higher levels in the bark. The koalas bite off and eat pieces
of bark but do not penetrate through to the cambium beneath.
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Some other bark-feeding animals are found to take only the
outer bark. One of these is a small Indonesian squirrel,
Sundasciurus lowii (Whitten and Whitten 1987). But what it
is they are getting from this has not been demonstrated.

However, the significant thing about this feeding is that it is
quite different from bark stripping. These animals are feeding
on the dead bark of mature trees, whereas those that strip the
bark from young trees take the still-living soft bark, exposing
and eating the cambium tissues beneath. And it is access to the
phloem in the cambium that strippers are seeking.

There is, however, a third—and more sophisticated—type
of bark feeding that closely equates with bark stripping and
provides strong evidence as to what is truly driving all these
different animals to strip the bark off young trees.

The Australian sugar glider, Petaurus breviceps, and
yellow-bellied glider, P. australis, both cut grooves in the bark
of eucalyptus trees and lap the exuding phloem sap. Both rely
primarily on insects as a source of protein for reproduction in
the spring, but during winter, when insects are least available,
they mostly eat sap, returning repeatedly to open existing cuts
and cut new ones, presumably to maintain their minimum
protein requirements needed for maintenance and reproduc-
tion (Smith 1982).

A second and even more sophisticated form of this type of
bark feeding is that performed by different species of Eurasian
and North America woodpeckers. While this behaviour has
long been known, a recent comprehensive review of it com-
bined with a detailed study of it by the Eurasian three-toed
woodpecker, Picoides tridactylus, (Pakkala et al. 2018) has
demonstrated its extent and adaptive function. In late winter
and early spring at the beginning of the breeding season, when
their basic food source of arthropods is low, these birds spend
up to a third of their foraging time feeding on the phloem of
several species of conifer and hardwood trees. They peck hor-
izontal rows of holes through to the phloem of the trees’ boles
and feed on the exuding sap. They concentrate this feeding
repeatedly over the years on a relatively few trees, reopening
existing holes and cutting new ones. And they concentrate on
those trees exposed to direct sunlight on the south-facing
edges of the forest, and on trees that are in poor health or have
been physically damaged, including by scorching of their
boles during controlled ground fire (Pakkala et al. 2017). All
these selected trees will have been stressed and consequently
have higher levels of amino acid nitrogen in the phloem of
their boles (Eberhardt 2000; White 1984).

Phloem provides a nutrient-rich food that is Bpre-digested^
(i.e. already broken down to a form that can be immediately
absorbed for growth) and largely Bun-defended^, lacking
toxins and feeding deterrents. It provides both sugars as a
source of energy and amino acids for building protein. Its
concentration of nutrients can differ considerably both from
species to species and over time, being most concentrated
when trees are actively growing or stressed. In flowering

plants, nitrogen content can be 30 times higher than in non-
flowering ones (Blevin 1989; Danell et al. 1985; Douglas
2006). Phloem is principally exploited by sap-sucking insects
(Douglas 2006) but also by cambium-feeding wood-boring
and bark beetles (White 2015) and, to a lesser extent, by early
instar larval Lepidoptera (White 2018), so it is not surprising
that mammals suffering a shortage of good food turn to eating
plant phloem as a substitute source or protein.
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