Age-and-stage based demography of a perennial plant
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ABSTRACT

METHODS

Classic evolutionary theory predicts all organisms will face
demographic senescence; a gradual decrease in fertility and an
increased risk of death with advancing age after reaching sexual
maturity. For plants however, it is not clear whether these
theoretical predictions hold, and hardly any detailed age-based
demographic data are available. Understanding how plants age
would advance understanding of the evolution of demographic
senescence, and be useful to improve forecasting efforts that aim to
assess population viability. We combine the underutilized technique
of age determination of herbs through annual growth increments
derived via root histology and polarization microscopy, with detailed
demographic monitoring.

RESULTS

• Permanent sampling plots
Nine plots size 50x50 cm established July 2014; all Plantago lanceolata
individuals mapped and measured. Individuals were followed recording
leaf and fruit characteristics. Dead individuals were dug up and their age
determined. Final results yet to be obtained.
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Histological preparation of a transverse section of ~20 µm thickness
imaged under polarized light. Annual growth rings are inferred as indicated
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Collections at D, T, Y & B were made in week 45 (early November) 2014
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A measure of overall decrease in whole organism survival
probability. At older ages, individuals have
increasingly smaller portions of their lifetime
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A: Plantago lanceolata (Mossberg & Stenberg 2014) B: Plot location at
Flyvesandet, Bogense, Fyn, Denmark (see also map locations B and Y).
C: Close view of frame used for tracking individuals; 25 subsquares are
10x10 cm each

• Age-structure across environments

Four sub-populations (see map) chosen based on knowledge of
abundance and distinctiveness of environment/ environmental
gradients, i.e. exposure, nutrient richness, soil type. One hundred
individuals were harvested in a random manner from each of the four
locations.
• Age determination from growth rings in root collar
Roots were sectioned within the root collar using a GSL1-microtome, at
2mm below above-ground tissue. Sections were mounted onto
microscope slides with a drop of 70% glycerol, and aged under polarized
light. Age determination methodology using xylem anatomical features
followed Crivellaro & Schweingruber (2015).
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• Dalby Coast [D]
pebbly beach edge
• Tornbjerg Meadow [T]
nutrient-rich, disturbed comm.
• Flyvesandet Beach [Y & B]
[Y]: exposed to winds,
ca. 40cm elevated above [B]
[B]: in a natural depression,
sheltered from winds
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Age classes in years

Excluding individuals aged 1 or 2 years old, combined age distribution of
the three subpopulations Y, B & D based on µscope observations, plotted
on a log10 scale
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