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Sometimes adults
are more resistant
to disease than
juveniles.

Sometimes juveniles
are more resistant
to disease than
: Ee adults.
V' Adults and &g
juveniles have
i N different levels of
"N/ disease resistance \( @88
IN many species. W

Why are adults sometimes, but not always, more
resistant to disease than juveniles?

We describe these ecological interactions using the following system
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of ODEs s,

o a(1—gN)(Sy + f1) — (b, + g + )5S,

ds,

dt

gS; — (bg + A4)S4

dI,

dl,
dt

The juvenile and adult resistance traits are allowed to evolve
Independently between zero and one.

— gI] + AASA — (bA + a)IA

We use adaptive dynamics (evolutionary invasion analysis) and
simulations to determine the evolutionary dynamics.
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Juvenlile resistance Is
generally higher than adult
resistance when juvenile
resistance trades off with
reproduction but adult
resistance Is generally
higher than juvenile
resistance in all other cases.

We consider six different 0.6

combinations of juvenile and
adult resistance trade-offs.

N

o o
N

-

For each combination, we
calculate the difference between
juvenile and adult resistance for
many parameter sets. The box
plots show the distributions of
these differences.
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. Juvenile resistance trade-off with maturation

. Juvenile resistance trade-off with mortality

Juvenile resistance trade-off with reproduction

Adult resistance trade-off with mortality

Adult resistance trade-off with reproduction
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Variation in the resource
requirements of different
organisms at different life stages
may provide an explanation.

Allocating resources to
reproduction (a), maturation (g)
or juvenile mortality (b;) may

reduce juvenile resistance (ry).

growth rate
resistance l

Allocating resources to
reproduction (a) or adult
mortality (b,) may reduce

adult resistance ().

maturation rate

We model these relationships

. . full
using trade-off functions. -

resistance

Consider a host-pathogen system with these ecological dynamics:
& §; is density of susceptible juveniles
& q Is density dependence ¢ S, is density of susceptible adults

1@ [, is density of infected juveniles

Reproduction

& f is relative reproduction

of infected hosts i 1, is density of infected adults

a(l —qN)(Ss + fly)
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« N Is total host density
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force of iInfection on adults

© A o (1—n)(I + 1) is force
of infection on juveniles
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= «a is disease-induced
mortality
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Trade-offs between juvenile resistance and adult
reproduction are inherently more costly than
other trade-offs (e.g. with maturation or mortality).

Differences In the costs of resistance may
therefore help to explain why adults are
sometimes, but not always, more resistant to
disease than juveniles.
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