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Dwarf mistletoes as a relevant component in
temperate forest: an integral view

Abstract

Dwarf mistletoes are considered harmful parasites of temperate forests. However,
different studies found that they contribute positively to ecosystem functioning and
enhance diversity in the forest community. This mini-review attempts to highlight
the importance of dwarf mistletoes in temperate forests, based on case studies of pine
forests in central Mexico. We emphasize the complexity of the infection dynamics,
and how it can be modified by human activities. We propose that dwarf mistletoes

should be seen as an integral part of forests.
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Introduction

Dwarf mistletoes (Arceuthobium spp.; Viscaceae) are parasitic
plants widely distributed in North American temperate forests, where
39 of the 47-known species are distributed.! These plants are found
parasitizing mainly trees of the Pinaceae family, although it has been
registered on some Cupressaceae individuals.! These plants have
been marked as harmful parasites of temperate forests, because of the
deleterious effects they can cause.? These effects are caused because
dwarf mistletoes attach themselves to the hosts’ trunk or branches
through a special organ, the haustorium, which function as a modified
root system that extracts water and mineral nutrients from the host
xylem.? The latter causes a reduction in growth and fecundity, branch
and stem deformations, high water stress and poor water use efficiency,
and, in extreme cases, the death of the host.> The Mexican territory,
is considered a center of diversity for the genus, since 22 species are
distributed along the country, associated with the large forest areas,’
and it is considered as the second most serious cause of forest damage,

causing an annual loss of 2.0 x 10°m® of round wood.*

However, the economic losses are measured in how much timber
cannot be used because the tree would not produce a desirable quality
wood. The latter may lead to high grading practices, where a selective
harvest of the best quality timber is done, leaving behind the trees in
poor conditions.® These practices are not recommended by foresters,
however, when applied, is because mistletoes are seen as a negative
part of the ecosystems. Nonetheless, recent approaches are showing
that mistletoes are an important part of the ecosystems, and are
considered as a keystone resource.®’ Watson D° found on a review that
at least 97 vertebrate families use mistletoes for food, and other 50 for
nesting sites.® Other studies show the great presence of arthropods,®'°
mammals and birds® on mistletoes, where some interactions are very
specific, such as the one of the Patagonian marsupial Dromiciops
gliroides with Tristerix corimbosus." Even more, when mistletoes are

present in an ecosystem nutrients turnover to the soil is faster and leaf
litter is richer in nutrients.'>'

We have been studying different ecological aspects of the two
most widely spread species of dwarf mistletoes in Mexican temperate
forests: Arceuthobium vaginatum subsp. vaginatum and A. globosum
subsp. grandicaule; the first one is distributed from the north of the
country to the central part, and the second from the southern region
(even including some parts of Guatemala) to the central part, where it
come together with A. vaginatum' in the Trans-Mexican volcanic belt,
where Pinus hartwegii (the Mexican mountain pine) is very common
and serve as host for both species*. There is concern about these
dwarf mistletoes species, since P. hartwegii is a species of economic
importance.'

Discussion

From our research, we dare to say that pines are not being as
negatively affected, and that this interaction can enhance diversity in
temperate forests, something that has been registered for other parasitic
plants.'> Moreover, the population dynamics of dwarf mistletoes is
very complex. For instance, when these two species coexist on the
same tree, 4. vaginatum tend to be on the lower parts of the tree
(mostly below 1.7 m); whereas A. globosum is distributed from 0.1
to 5.0 m.'® The latter suggests that these species have a differential
use if the resource. Besides, they have a complex infection dynamics
where self-regulation is strong, limiting its own population growth
and allowing a stable coexist among the two species; however, both
species can experience competition or facilitation with each other,
depending on the size of the tree and the homogeneity of the forest,
where a low-density homogenous stand may promote a facilitation
process between the two species.'” This has management implications,
as it suggests that system simplification can enhance dwarf mistletoes
parasitism.
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Dwarf mistletoe infection depends on several factors, both biotic
and abiotic, where altitude and slope define its distribution,'”!® and
host availability affects their prevalence (incidence and severity) as
well as an aggregated distribution pattern.'” Mostly, the prevalence
is strongly affected by stand structure and hosts’ size, as there is a
clear preference for hosts with greater diameter and crown cover
as well as there is a positive correlation with pines density, being
more frequent in denser stands that are in regeneration process.'*
However, different disturbance factors can influence their incidence,
such as waste deposits, logging and fire incidence.' Fire incidence
seems to be a natural way to control dwarf mistletoes, and population
sizes of these two species fluctuate in response to fires.!”?!

The above shows that dwarf mistletoe ecology is complex, and
many factors should be considered. In our studies on the effect on
pines growth, there is no significant difference between the relative
diameter growth rate between the non-infected and infected trees.?
However, there was a significant effect on trees’ allometric (diameter-
height) relationship: infected trees tend to be shorter at the same
diameter than uninfected trees.?” This effect may not be harmful for
pines’ fitness, although this still needs corroboration.

These mistletoes have numerous interactions with arthropods,
since we found 30 morpho species living on A. globosum, 35 on
A. vaginatum, and 40 on the pine, being especially abundant the
members of Prostigmata, Thysanoptera and Homoptera.”> Dwarf
mistletoes provide shelter to many microarthropods, and these can be
fulfilling an important role in the ecosystem, such as pollination and
decomposition.”® There are also other complicated interactions that
need further research, such as the possible facilitation with the resin
butterfly, that also parasite P. hartwegii.

Conclusion

Dwarf mistletoes’ infection dynamics is complex and is governed
by biotic and abiotic factors; however, although normally seen as a
harmful parasite, it is an important part of the ecosystem improving
diversity and ecosystem processes, which possibly derivates in more
benefits than detriments. This dynamic can be altered by anthropogenic
activities, such as logging or non-adequate management practices.
Hence, we recommend that dwarf mistletoes should have a more
integrative focus, acknowledging its key role in communities and
ecosystems.
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