Life history diagram and
methodology
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What’s the proportion of seedlings that grow
to the juvenile stage?
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0.0211  0.9471
0.6580 0.1830
0.0529  0.3364 0.8157

Where are the dead
plants?



0.948

0.947

Population growth rate of Lepantbhes eltoroensis
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The data in matrix form

I
Stage (S) Stage (J) Stage (Ao) Stage (A+)
AR IO e T I 0 i
g e et SR R
it (Ao) 0 0 0.6580 0.1830
Stage (A+)

0 0.0529 0.3364 0.8157
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Individuals that remain
within the same stage as in t-1

I
sqge (5) Stage (J)  Stage (Ao) Stage (A+)
Stage (S)
C Stage (])
Stage (Ao) 0

Stage (A+)
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Individuals that grow in
comparison to t-1

I
Stage (S) Stage (J) Stage (Ao) Stage (A+)

Stage (S) 0 f
t Stage (]) 0
Stage (Ao) 6530 0.1830
Stage (A+)
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Stage (Ao)

Stage (A+)

Individuals that decrease in
size at t In comparison to tI

I

Stage (S) Stage ( Stage (Ao) Stage (A+)

0
0

0.0529 0.3364 0.8157
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What happened with the reproduction?

o Consider that there were 18 reproductive individuals in
the population during the sampling period.

e All individuals were produced by adults in stage 4
(reproductive adults).

e So, 18 individuals were produced by 776 adults at time t.

o F;=18/776 =0.00309;
where Fu1 is the fecundity of individuals at stage 4. which
contribute to stage 1.
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The complete matrix

09474 0O 0 0.0039
0.0211 0.9471 O 0
0 0 0.6580 0.1330

0O 0.0529 0.3364 0.8157



Consider a species with a seed-
stage identifiable in the field
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J/ 0 0 0 0 10°

Wil 000010047 000 O
0 0.0210947 0 0
0 0 0 0.6580.183
0 0 0.0530.3360.816



Seeds germinate
or die

Seed bank
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J/o.xxx 0 0 0 10°
0.0001 0.947 O 0 0

Proportion
of seeds

dasay |0 00210947 0 O
i ittt ol 01658 0.183
0 0 00530.3360816



Adding an adult stage

A 15 B
@ National Science Foundation .-& ﬁ% ; w-
Universidad de Puerto Rico Humacao Nci



0947 O 0 0.0040011

0.021 0947 O 0 0
0 0 0.658 0.183 0.050
0 0.0520.1330.8150.110
0 0 0 0.200 0.852



Application of transition
matrix models in forest
dynamics: Araucaria in

Papua New guinea and
Nothofagus in New Zealand

——iie——

Neal Enright & John Ogden

Australian Journal of Ecology;
1979, 4:3723




Basic Methodology

-Data collected from two yrs in 1.§ha of lower montane forest
(1,400m asl), near Bulolo, Papua and New Guinea.

All trees more than 2cm dbh in the plot were numbered and
tagged in 1975 and remeasured the next yr.

“Iwo seedling plots 20m x 20m were used to asses the number
of individuals in classes less then 2cm dbh. These were
numbered and tagged, by measuring their height and noting
the growth among the two years.

-Seed production ranged from 13,000 to 31,000, with a mean
of 24,000 (estimated from cone counts).

-Irees reach maturity at c. 120 yrs (35cm dbh) and a maximum
age of c.a. 400 yrs at 140cm dbh.
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moving to
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cm (dbh) 2-10 | 10730 | 30-50 | 50-70 | 70-90 |9o-110 | >1I0
No. 8 6

individuals it i 15 I A 5

Survivorship [ 0.9432 | 0.98220.9983 [ 0.9948 | 0.9917 | 0.9954 (0.9722

Proportion

that grows 6 g
dass) 1o | ©-0313 |0.0139 | 0.0167 | 0.0124 | 0.0079 | 0.01I 0
class(?)

Proportion

A 0.9687 |0.9861| 0.9833 | 0.9876 | 0.9921 | 0.9882 | 1
~ National Science Foundation :: ’&; :

)4

Universidad de Puerto Rico Humacao




Sexual Reproduction

Growth

<2 cm dbh >2cm dbh

SAddad g

Stage-based approach for

Auracaria cunninghamii

Death
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How to deal with
INCONSpPiCUOUS stages?






A terrestrial example
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Prasophyllum correctum
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Data from Fiona Coates,
DSE, Melbourne,
Victoria, Australia.
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Life-history diagram of Prasophyllum correctum
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Fecundity
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Life-history diagram of
Prasophyllum correctum
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Fecundity

Dead

It is not posible to measure the
mortality rates unless invasive methods
are employed

Life-history diagram of
Prasophyllum correctum

A 15 SRR
@ National Science Foundation _-& & w'
Universidad de Puerto Rico Humacao s



Life-history diagram of
Prasophyllum correctum
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Dead

Conflict: U

Reality vs. Practicality

Life-history diagram of
Prasophyllum correctum
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Lite Table: Prasophyllum correctum

0 0 0 0
0 0.3067 0.1645 (.1866
9999  0.5556 0.6867 0.5448
0 0.1378 0.0789 0.2687
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