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During the last decade of a 37-year study of Downy Rattlesnake-plaintain ( Goodyera pubescens (Willdenow) R. Brown) major
herbivory by White-tailed Deer (Odocoileus virginianus) caused marked decreases in the sizes of two previously expanding
populations. The 2012 drought resulted in an additional decline of one population. Because population growth depends on large
flowerings, which occur only every four to eight years, recovery to 2002 levels would take several decades under favourable
conditions.
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In 2007 we published the results of our 31-year
(1976-2006) study of two populations of Goodyera
pubescens (Willdenow) R. Brown in Gatineau Park in
southwestern Quebec (Reddoch and Reddoch 2007).
Here we provide a six-year update on the impact and
implications of deer herbivory and drought on these
two populations.

In Gatineau Park, near the northern edge of its dis¬
tribution (Kallunki 2002), Goodyera pubescens is an
orchid of mature woodlands. It is a clonal species that
consists of unbranched, leafy rhizomes that extend
along the soil surface, anchored by occasional shallow
roots. The leaves along the rhizome and around the
growing tip give the appearance of an elongated rosette.

At the Gatineau Park study sites, each rosette (ram-
et) flowers only once, after developing for four to eight
years. After flowering, one to three offshoots emerge
near the base of the flowering stem, and the parent rhi¬
zome slowly dies. These offshoots, which are the next
generation of rosettes, repeat the same cycle of growth
as the parent (Reddoch and Reddoch 2007).

Seedlings also contribute to population growth but
on a much longer time scale than vegetative reproduc¬
tion. Few seedlings survive to flower and they require
many years to do so (Reddoch and Reddoch 2007).
The longest surviving seedling of eight that we have
followed, which appeared in 1998, still has not flow¬
ered after 15 years. The other two surviving seedlings,
which appeared in 2004, also have not yet flowered.
It has been observed in Massachusetts (Ames 1921,
1922) and Quebec (Reddoch and Reddoch 2007) that
seedlings often originate close to rhizomes. When
young, seedlings can readily be distinguished from off¬
shoots by their small, delicate appearance, but as they
develop, they come to resemble offshoots. Thus, any¬
one looking at a patch for the first time will not be able
to distinguish maturing seedlings from offshoots and

might mistakenly conclude that there are branched
rhizomes.

Flowering of mature rosettes is usually initiated by
a dry period in the May of the year preceding flower¬
ing, perhaps combined with other conditions. Such dry
periods of below average precipitation and above aver¬
age temperature last at least 19 days. These dry periods,
which occur only every several years, are followed the
next year by synchronous large-flowering of Goodyera
pubescens populations (8% to 30% of the rosettes;
Reddoch and Reddoch 2007). In the last decade there
have been large flowerings in 2002 and 2006.

White-tailed Deer ( Odocoileus virginianus) eat
rosettes and inflorescences, killing rosettes and elim¬
inating seed sources. From the mid-1970s until 2002,
both study populations increased exponentially (Fig¬
ures 1 and 2). We deduced that the Champlain Look¬
out population increased faster than the Moorside pop¬
ulation because the former population had experienced
no deer herbivory during that period while some deer
herbivory had been evident since the mid-1980s in the
latter population (Reddoch and Reddoch 2007).

Our recent observations show that in the Champlain
Lookout population, which was a single patch 165 cm
x 100 cm, major deer browsing reduced the number
of rosettes from a high of 191 in 2002 to less than a
quarter of that number by 2009 (Figure 1). Because
we saw at least one deer close to the patch on almost
every visit, we placed a large tree branch across the
remaining rosettes in 2009. Since then, rosette num¬
bers have remained constant. The Moorside population
consisted of 10 patches scattered over a half kilometre.
It numbered 867 rosettes in 2002, dropped to 65% of
that number by 2004 and remained relatively stable
until 2011 (Figure 2).

Between about 1995 and 2005, the herbaceous and
shrub layers in the study areas essentially disappeared
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leaving wide-open vistas through the forest. This ob¬
servation is consistent with the changing densities of
White-tailed Deer over the study period. Between 1980
and 1989, deer density in Gatineau Park increased to
5.5 deer/km 2 (Dryade 1991*). Five deer per km 2 is con¬
sidered the upper limit before deer herbivory causes
serious and perhaps irreversible damage to the forest
herbaceous layer (Anderson 1994, Whigham 2004,
McGraw and Furedi 2005). After 2002 both orchid
populations declined as deer densities increased. In
2004/2005 deer density had reached 15.6 deer/km 2
(Tecsult Inc. 2005*). After the exceptionally severe
winter in 2007/2008, deer density dropped to 5 deer
per km 2 by 2011 (personal communication, Quebec
Ministry of Natural Resources and Wildlife). The tree
branch further protected the Champlain Lookout pop¬
ulation from deer access.

The severe summer drought in 2012 (Environment
Canada 2012*) affected the Moorside population mark¬
edly (Figure 2), causing the leaves and rhizomes of
many rosettes in areas of thin soil to die. No rosettes
died in the Champlain Lookout population. That pop¬
ulation was apparently more protected from drought,
likely because it was situated on deeper soil near the
base of a north-facing slope of a small, moist valley.

The growth of a Goodyera pubescens population
depends on flowering, both to initiate vegetative repro¬
duction by offshoots and for seed production. Flower¬
ing in relatively large numbers can take place only every
several years following extensive warm, dry periods in
the previous May and only by mature rosettes. Further,
for population growth to occur, flowering rosettes must
produce at least two offshoots, one to replace the par¬
ent rosette, which dies after flowering and reproduction,
and at least one additional offshoot to contribute to the
expansion of the population. When deer herbivory

Year

removes rosettes from the populations, significant pop¬
ulation recovery begins only after the above conditions
are fulfilled.

Recovery of these populations to 2002 levels, in the
absence of further herbivory and drought, would take
several decades. The mechanism of recovery depends
on sporadic climate-dependent initiation of flowering,
as well as continued production of more than one off¬
shoot per flowering rosette, in addition to on-going
seed production, and other factors such as the contin¬
ued health of the associated mycorrhizal fungi.
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