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Fig. 5.1 The population dynamics of Androsace septentrionalis over an
8-year period: (a) beginning of germination; (b) maximum germination;
(c) end of seedling phase; (d) period of vegetative growth; (¢) flowering;
(f) fruiting. (From Symonides 1979b)
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Intraspecific competition
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Density independent regulation

Physical factors
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Density dependent regulation
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Birth and death changes

seedling mortality
piomass of lettuce
nlant mortality
nlant fecundity
crop productivity

Fig. 5.2 Density-dependent processes in two plant populations:

(a) mortality in a population of sugar maple establishing from seed (Hett
1971); (b) fecundity in experimentally manipulated natural populations
of Vulpia fasiculata. (Watkinson and Harper 1978)
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(b) Number of flowering plants per 0.25 m*



Seedling mortality

Fig. 5.3(2) Anidealized diagram of density-dependent seedling
mortality and density-dependent fecundity and their role in the regulation
of a plant population. (b) An example of density-dependent mortality

and density-dependent fecundity regulating population size in four
experimental populations of an annual grass Bromus tectorum. (Data
from Palmblad 1968) 0F

Seeds Seedlings Flowering Seeds
SMe—— plants praduced

z Density-
z dependent
3 mortality
5 50 e— . " . ) )
: = z
: — Density- : :
a dependent Z :
Se L2 L fecundity 2 :
(a) 5 }
Fig. 4.10 Survival of scedlings
Seeds Plants Seeds U ‘
ot Mowering produced {rom successive conorts or.v
= (4] Androsace seprentrionals
emnerging at daily intervals and

(bl Tragopogon heterosperms

emerging at 10-day intervals 1n
natural populations on dunes 1n
Poland [from Symanides 197,

7" ooy | |
10 20 30 40 5060 70 &
Days

1

(b)

Population density
g
|
[ @ \/
]

w
L ]

g



Resource depletion:

e Space

 Nutrient limitation .
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te 4-6 The relationship between yield (dry weight per unit area)
population density for mature populations of Trifoliwm subterraneum
nd mature populations of Bromus unioloides (b) grown at three levels
trogen fertilization. (From C. M. Donald, 1951. Australian Jowrnal of
cultiral Research 2:355-376.) -
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Changing distributions
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Self-Thinning rule

3/2 relationship
- wt/density

plant biomass =
(constant) *
(density)"-3/2

Yield=C*d”"-1/2

Fig. 5.8 The relationship betwe g g
density of trees in ten stands of ponderosa pine. The age of each forest

stand is indicated for each point

en log mean volume per tree and log

on the graph. (From White 1980)




Self-thinning

Fig. 5.7 The progress of a sparse and a dense tree population through
time, illustrating the main featurcs of the =3/2 thinning process.
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é % %% » Figure 18.15 Sell-thinning slopes for perennial ryegrass (Lolium perenne) sown at five different
% . ¥ densities under two light conditions: (a) 0 percent shade; (b) 83 percent shade, The populations
were harvesied on five successive occasions, indicated by the vertical lines. Note that the denser
- — sopulations reached and followed the -3/2 slope of sell-thinning much sooner than the less dense
- Ty zopulations. The last lo reach it was the population with the thinnest density, but regardiess of
Iy rting density all lines converged al a similar final density. (From Lonsdale and Watkinson 1982
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