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Overview

A. Diversity of sources of variation in
community trajectories of degraded tropical

forests

B. Statistical applications to account for
variability (spatial & temporal)

(1) Univariate mixed models (— type of fit)

e of total plot measures
e of subsets of species with similar responses

(2) Multivariate hypothesis testing






Regrowth can:

a) be arrested in long-
term

b) repeat short cycles of
variable lengths

c) be patchy regrowing
at different rates

d) have unknown endpoints
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Breckling & Birkenmeier (2000)
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Potential sources of variation
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AlM: How can we detect experimental

effects despite high background variability?

e 6 years after last fire: B
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e Annually re-measured
for 6 more years

,.
o, i
g
L -
- -

("

m &
m; p E;tb;'

o # o

B % ! R
i '\. T ¥
- e LY ] |
L \\ (“\\ > E
Iy :

‘5:'\.; < .
L M\ e i
r_\ .‘\_ P -'\-.

WS ‘.\ . w Rt
SR IN

= o . . ,
" g ¢ b - -
e e R (LES Crae— - -
B —y TR L - -k h ~ - L] -
o k- ¥ [ W - il -
= - - - i y s - Eaat V=1, =
e el s = A R i T .
- R 1 3 T _
S e AR A :
i, T A . & Gl bl Sk
e . pi— 13 S we TN 8 — = - [ - -
5 gt X W o D L " <IN Lt 5 v = -
N s gt ] - T # - Bt
s i e T o « - ] ~ : ~J g . 3
m — Ty ~ ye S 7 AT ! - . L
= L¥. o P LY | 0o X . o S
bt -~ . = A b 32 - i B e
’ ¥ T s i ’ . ! e
| - J— r . i : %
: r . -..,“ A - - R d - g rl' 4 i,
il ks 7 i A e e _ . A
I . ) - - - ' s P e g X
5 : i i T P ™ L I e/ = L L . g
) . ip J e Y ! ETI8 - Lr ol e e ¥ E
£ F i v d i 3 (] f - i = = % | L
L - " # i vt i g .
\ g S TP T o A B - 2 2% 5 3
“ A Rl S ¥ T adien e L & A
¥ 5 H o g = y A L
G e - g i 5 i t ¥
1 Wt T ‘ k '
¥ - 1) i L \
s w A
A\ 4 ¥
[ i
i

- - "w
= -



Total woody biomass of all tree species (Mg/ha)

2nd order polynomial fit (REML; Random: Blocks, Plots within Blocks)
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Nutrient effects on individual species
1. Select common tree species:
v > 9 individuals
v persisting for > 4 censuses
v  spread across > 3 treatments
2. Fit mixed model for individual species

3. Pool species with significant responses
to same model terms

4. Pool all other common species:
(a) no significant treatment effects with
(b) no successful fit (viol.assumptions)

5. Re-fit mixed model for these
“functional groups” of species



Rollinia+Banara woody biomass (Mg/ha)

2 N-responsive common spp. (REML; Random: Blocks, Plots within Blocks)
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Sum of 11 species' woody biomass (Mg/ha)

11 Non-responsive common spp. (REML; Random: Blocks, Plots within Blocks)
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1 P-responsive common sp (REML; Random: Blocks, Plots within Blocks)
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Ecologically meaningful community d|33|m|Iar|ty

1. Zero-inflated data, mostly rare spp

X Metric ordination of raw data

Orloci 1978 Multivar. anal. in vegtn. research. Junk
Faith et al. 1987 Vegetatio 69:57

2. Autocorrelated repeated measures
X Rank-based ordinations

v Hellinger-standardization

= display changes in species woody
biomass composition in fully
Euclidian space (e.g. PCA, RDA):

Yij =sSp)
y:+ = sum for all spp

Legendre & Gallagher 2001 Oecologia 129:271
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Hellinger-Principal Component 2 (11%)
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Hellinger-Principal Component 2 (11%)

Unconstrained Ordination:
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Unconstrained Ordination: Primarily Plot Effects

Plot effects:
r’=0.89 p<0.001
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Hellinger-Principal Component 2 (11%)
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Hellinger-Redundancy Axis 2 (3.8%)
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Hellinger-Redundancy Axis 2 (3.8%)
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Hellinger-Redundancy Axis 2 (3.8%)

Partial Constrained Ordination: Interaction terms
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Hellinger-Redundancy Axis 2 (3.8%)

Partial Constrained Ordination: Interaction terms
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Detect effects despite background variability?

1. Mixed models of total plot measures:
powerfully account for background variation,
but best fit may hide distinct composite trajectories

2. Mixed models of individual species:
can reveal hidden patterns; but O-inflation problem

Species abundances | Explanatory Variables
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