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Abstract

When restoring gene flow for conservation management, genetic variation should
be viewed along a continuum of genetic divergence between donor and recipient
populations. On the one hand, maintaining local adaptation (low divergence between
donors and recipients) can enhance conservation success in the short term. On the
other hand, reducing local adaptation in the short term by increasing genetic diversity
(high divergence between some donors and recipients) might have better long-term
success in the face of changing environmental conditions. Both Hoffman et al. (2020)
and a paper we previously published in a Special Issue on Maladaptation in Applied
Conservation (Derry et al., 2019) provide frameworks and syntheses for how best to
apply conservation strategies in light of genetic variation and adaptation. A key dif-
ference between these two studies was that whereas Derry et al. (2019) performed
a quantitative meta-analysis, Hoffman et al. (2020) relied on case studies and theo-
retical considerations, yielding slightly different conclusions. We here provide a sum-
mary of the two studies and contrast of the main similarities and differences between

them, while highlighting terminology used to describe and explain main concepts.
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We were encouraged to see Hoffmann et al. (2020) provide a clar-
ifying treatment of the numerous genetic-based strategies used in
conservation (e.g. genetic recue, evolutionary rescue, genetic prov-
enancing and hybridization). The authors contend that there is no
silver bullet technique to restore populations. Rather, the choice
of strategy should consider how its implementation will affect ge-
netic variation, which is best viewed along a continuum of diver-
gence between donor and recipient populations. We could not agree

more, and indeed advocated similar tack one year earlier when we

published a conceptual framework and synthesis on the topic (Derry
et al.,, 2019). We believe the two papers provide complementary
insights that will best advance the field by contrasting their main
differences here.

Both papers framed strategies in terms of meeting short-term
versus long-term adaptation targets of genetic variation, which we
referred to as managing for ‘adaptive state’ versus ‘adaptive process’.
A key difference, however, was our use of quantitative meta-anal-

ysis to evaluate effectiveness of different conservation strategies;
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Hoffmann et al. (2020) relied on case-study narratives. Both papers
define and contrast different conservation strategies used for popu-
lation management, which Hoffmann et al. (2020) call different ‘ge-
netic mixing strategies’ (table 1 in Hoffmann et al., 2020) and which
we placed on a gradient of adaptive divergence between recipient
and donor populations (figure 1b in Derry et al., 2019). Our gradient
spans from strategies that have traditionally ignored genetic vari-
ation to those that leverage it for success; Hoffmann et al. (2020)
focused only on the latter. We here present a combined list of strate-
gies to provide a bridge of continuity of terms and concepts between
the two papers (Table 1).

One contrast between conclusions is that we found that genetic
and evolutionary rescue tended to increase fitness across multiple
generations relative to immediately after conservation intervention
(figure 2 in Derry et al., 2019). Hoffmann et al. (2020) claim that fit-
ness benefits of these strategies were more likely to occur in the
F1 and F2 generations than in later generations, but that this effect
should depend on the history of recipient population size (table 2
in Hoffmann et al., 2020). This discrepancy highlights how different
methodologies (quantitative analysis vs. case study and theoretical
approaches) can yield different conclusions, and the importance of
considering nuances of individual systems.

Importantly, Hoffmann et al. (2020) point out that the value of
increasing genetic diversity in the recipient population should in-
crease with both the degree of environmental change and the size
of the recipient/target populations (figure 4 in Hoffmann et al.,
2020). We expect, though, that the importance of genetic diver-
sity in relation to population size and environmental change would
not be linear, as depicted in figure 4 of Hoffmann et al. (2020), and
instead, the slope would be steepest at the smallest population
sizes. The reasoning is that genetic drift plays a larger role in small
populations (Lande, 1988; Nei & Tajima, 1981) whereas selection
is more efficient in large populations (Ellstrand & Elam, 1993;
Falconer & MacKay, 1996; Frankham et al., 2010; Lande, 1988;
Willi et al., 2006); further empirical research, however, is needed
on small and isolated populations to understand their adaptive
potential in response to selection (Hoffmann et al., 2017; Wood
etal., 2016).

In conclusion, we hope that the frameworks of genetic mixing
along a gradient generated in Derry et al. (2019) and Hoffmann et al.
(2020) will be considered and implemented in many empirical sys-
tems in relation to conservation scenarios. An evolutionary focus
in conservation management will be increasingly important as hu-
man-induced changes to our natural world continue to expand at a

rapid rate.
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