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Appendix S1 Selection gradients for selected plant species

In this appendix, we present the selection gradients on mortality and fertility for a selection of 36
plant (and red algae) species of a variety of growth forms, habitats and taxa. Table 1 lists their
citations, as well as taxonomic, ecological and matrix model characteristics of these species. Data
were obtained from the ComPADRe III database of plant and animal population projection models,
under development at the Max Planck Institute for Demographic Research, Rostock, Germany.

For each species, we show three views of the gradients. The first shows the sensitivities of
r = log λ to age-specific mortality, age-specific fertility, stage-specific mortality, and stage-specific
fertility. The second shows a surface view of the selection gradients on age×stage-specific mortality
and fertility. The third figure shows the age×stage-specific gradients as functions of age and of age
normalized by the life expectancy of the first non-seedbank stage in the life-cycle of the species.
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S1.1 Arisaema serratum
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 1: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 2: Selection gradients on age×stage-specific mortality and fertility.
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Figure 3: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.

9



S1.2 Aspasia principissa
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality

0 50 100 150
0

0.005

0.01

0.015

0.02

0.025

0.03

Age

S
e

n
s
it
iv

it
y
 o

f 
r 

to
 f

e
rt

ili
ty

(d) Age-specific fertility

Figure 4: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 5: Selection gradients on age×stage-specific mortality and fertility.
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Figure 6: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.3 Borderea chouardii
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(d) Age-specific fertility

Figure 7: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 8: Selection gradients on age×stage-specific mortality and fertility.
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Figure 9: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.4 Calathea ovandensis
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(a) Stage-specific mortality
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(b) Stage-specific fertility

0 10 20 30 40 50 60
0

0.01

0.02

0.03

0.04

0.05

0.06

Age

S
e

n
s
it
iv

it
y
 o

f 
r 

to
 m

o
rt

a
lit

y

(c) Age-specific mortality
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(d) Age-specific fertility

Figure 10: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 11: Selection gradients on age×stage-specific mortality and fertility.
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Figure 12: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.5 Calathea micans
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 13: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 14: Selection gradients on age×stage-specific mortality and fertility.
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Figure 15: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.6 Calochortus lyallii
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 16: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 17: Selection gradients on age×stage-specific mortality and fertility.
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Figure 18: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.7 Chamaecrista keyensis
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 19: Selection gradients on age-specific and stage-specific mortality and fertility.

25



8765
4321

0

10

20

30

0

0.02

0.04

0.06

0.08

Stage

Age

S
e

n
s
it
iv

it
y
 o

f 
r 

to
 m

o
rt

a
lit

y

8765
4321

0

10

20

30

0

0.1

0.2

0.3

0.4

Stage

Age

S
e
n

s
it
iv

it
y
 o

f 
r 

to
 f

e
rt

ili
ty

Figure 20: Selection gradients on age×stage-specific mortality and fertility.
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Figure 21: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.8 Chamaelirium luteum
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Figure 22: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 23: Selection gradients on age×stage-specific mortality and fertility.
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Figure 24: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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(a) Stage-specific mortality
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(d) Age-specific fertility

Figure 25: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 26: Selection gradients on age×stage-specific mortality and fertility.
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Figure 27: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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(d) Age-specific fertility

Figure 28: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 29: Selection gradients on age×stage-specific mortality and fertility.
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Figure 30: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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(d) Age-specific fertility

Figure 31: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 32: Selection gradients on age×stage-specific mortality and fertility.
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Figure 33: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.12 Dicymbe altsonii
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(c) Age-specific mortality
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Figure 34: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 35: Selection gradients on age×stage-specific mortality and fertility.
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Figure 36: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.13 Geonoma macrostachys

1 2 3 4 5 6 7 8 9 10
0

0.05

0.1

0.15

0.2

0.25

Stage

S
e

n
s
it
iv

it
y
 o

f 
r 

to
 m

o
rt

a
lit

y

(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 37: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 38: Selection gradients on age×stage-specific mortality and fertility.
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Figure 39: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.14 Hylocomium splendens
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 40: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 41: Selection gradients on age×stage-specific mortality and fertility.
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Figure 42: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.15 Hypericum cumulicola
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 43: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 44: Selection gradients on age×stage-specific mortality and fertility.
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Figure 45: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.16 Iridaea splendens
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 46: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 47: Selection gradients on age×stage-specific mortality and fertility.
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Figure 48: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.17 Laminaria digitata
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 49: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 50: Selection gradients on age×stage-specific mortality and fertility.
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Figure 51: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.18 Lupinus arboreus
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 52: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 53: Selection gradients on age×stage-specific mortality and fertility.
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Figure 54: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.19 Machaerium cuspidatum
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 55: Selection gradients on age-specific and stage-specific mortality and fertility.

61



Figure 56: Selection gradients on age×stage-specific mortality and fertility.
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Figure 57: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.20 Opuntia rastrera
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(a) Stage-specific mortality
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 58: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 59: Selection gradients on age×stage-specific mortality and fertility.
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Figure 60: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.21 Panax quinquefolium
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(a) Stage-specific mortality

1 2 3 4 5
0

0.02

0.04

0.06

0.08

0.1

Stage

S
e

n
s
it
iv

it
y
 o

f 
r 

to
 f

e
rt

ili
ty

(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 61: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 62: Selection gradients on age×stage-specific mortality and fertility.
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Figure 63: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.22 Parashorea chinensis
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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Figure 64: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 65: Selection gradients on age×stage-specific mortality and fertility.
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Figure 66: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.23 Periandra mediterranea
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 67: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 68: Selection gradients on age×stage-specific mortality and fertility.
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Figure 69: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.24 Pinguicula alpina

1 2 3 4 5 6 7 8 9 10 11
0

0.05

0.1

0.15

0.2

0.25

Stage

S
e

n
s
it
iv

it
y
 o

f 
r 

to
 m

o
rt

a
lit

y

(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 70: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 71: Selection gradients on age×stage-specific mortality and fertility.
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Figure 72: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.25 Pinus lambertiana
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 73: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 74: Selection gradients on age×stage-specific mortality and fertility.
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Figure 75: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.26 Pinus ponderosa
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 76: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 77: Selection gradients on age×stage-specific mortality and fertility.
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Figure 78: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.27 Polystichum aculeatum
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 79: Selection gradients on age-specific and stage-specific mortality and fertility.

85



Figure 80: Selection gradients on age×stage-specific mortality and fertility.
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Figure 81: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.28 Primula vulgaris
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 82: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 83: Selection gradients on age×stage-specific mortality and fertility.
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Figure 84: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.29 Pterocarpus angolensis
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality

0 100 200 300 400 500 600
0

0.01

0.02

0.03

0.04

0.05

Age

S
e

n
s
it
iv

it
y
 o

f 
r 

to
 f

e
rt

ili
ty

(d) Age-specific fertility

Figure 85: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 86: Selection gradients on age×stage-specific mortality and fertility.
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Figure 87: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.30 Pterocarya rhoifolia

1 2 3 4 5 6 7
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Stage

S
e

n
s
it
iv

it
y
 o

f 
r 

to
 m

o
rt

a
lit

y

(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 88: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 89: Selection gradients on age×stage-specific mortality and fertility.
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Figure 90: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.31 Rhododendron ponticum (Endangered)
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 91: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 92: Selection gradients on age×stage-specific mortality and fertility.
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Figure 93: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.32 Rhododendron ponticum (Invasive)
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 94: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 95: Selection gradients on age×stage-specific mortality and fertility.
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Figure 96: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.33 Rhopalostylis sapida
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 97: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 98: Selection gradients on age×stage-specific mortality and fertility.
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Figure 99: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age in
years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.34 Rourea induta
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 100: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 101: Selection gradients on age×stage-specific mortality and fertility.
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Figure 102: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age
in years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.

108



S1.35 Tillandsia recurvata
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(a) Stage-specific mortality
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(b) Stage-specific fertility

0 10 20 30 40
0

0.02

0.04

0.06

0.08

0.1

0.12

Age

S
e

n
s
it
iv

it
y
 o

f 
r 

to
 m

o
rt

a
lit

y

(c) Age-specific mortality
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(d) Age-specific fertility

Figure 103: Selection gradients on age-specific and stage-specific mortality and fertility.
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Figure 104: Selection gradients on age×stage-specific mortality and fertility.
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Figure 105: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age
in years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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S1.36 Viburnum furcatum
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(a) Stage-specific mortality
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(b) Stage-specific fertility
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(c) Age-specific mortality
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(d) Age-specific fertility

Figure 106: Selection gradients on age-specific and stage-specific mortality and fertility.

112



7654321

0

50

100

0

0.01

0.02

0.03

0.04

Stage

Age

S
e
n
s
it
iv

it
y
 o

f 
r 

to
 m

o
rt

a
lit

y

7654321

0

50

100

0

0.02

0.04

0.06

Stage

Age

S
e
n
s
it
iv

it
y
 o

f 
r 

to
 f
e
rt

ili
ty

Figure 107: Selection gradients on age×stage-specific mortality and fertility.
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Figure 108: Selection gradients on age×stage-specific mortality and fertility. Top x axis represents age
in years, whereas the bottom x axis represents time-scale normalized by the life expectancy (η) of the first
non-seedbank stage (FNSS) of the species.
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