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Established in 1960

Joined in “Man and

Biosphere” (MAB) in 1979
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Vertical Structure and Spatial associations of Dominant Tree
Species in an Old-Growth Temperate Forest. 2007. Forest Ecology
and Management, 252: 1-11.



Ripley’s K or L function:
HTiZAZER— 1 RBEMERY [ ;
WE, S—AMAREL#MSHE - 0
SZREAB/T/IRE LS ——
2, ERBEARENNMRE
il 0L gV
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Ripley’s K O-ring statistics
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Heterogeneous Poisson model



Trees per 25ha

Trees per 25ha

M4~ EZRMAIIEREH

120

100 -

80

60 -

40 |

20

(a) Pinus

(c) Quercus

DBH class (cm)

700

Trees per 25ha
w Fy [$a) D
8 8 8 8

N
o
o

100

(b) Tilia

0 T e
“SRNEREREERNNEENNNNDD

140

= =

(2] [eo] o N

S S S o
.

Trees per 25ha

Ny
o o
L

(d) Fraxinus

DBH class (cm)



300 400 500
|

200

100

200 300 400 500

100

TiEARFER

Height: 0-5m

kmkm )
N
5 )
);w
Y AR

0

100

200

300

Height: 15-25m

S

008° o0

200 300 400 500

100

200 300 400 500

100

=S HEE

Height: >25m
Co o o e




200 300 400 500

100

200 300 400 500

100

L)

ZBREAFER

Height: 0-5m

=R 1%

Height: 5-15m

500
]

400
]

200
]

100
]

500
]

200 300
| |

100
|




FEMMEFREEENZESHEE

Scale (m)
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L r + + + + + + r + r + r nt) Hr) ri+)
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Tilia Jgrrrrr rr +rr + + 4+ + + + wty rt) rt)
M+rr +r ++ +17r r r + 1 + + r r r

L +++ +r +r rr rr + + + + 1 0+t i+ Hr)

S +++r rr +r rr + 4+ r r r rt r(+] Hr)
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Fraxinus Urrr rr r ++ t + r r r + r© Hr) Hr) Hr)
M+++ ++ ++ 41 r r r r r r r r r r

L +++ ++ + + + + 4+ r r r r r r r r

5

Table. Univariate O-ring statistics of four dominant tree species at four vertical layers.

“A” includes all four species in a layer, “+” stands for clumped, “r” stands for random, and “-” for
regular. “r(+)” means there are more random (r) points than clustered (+) points between the scales,

while “+(r)” means there are more clustered (+) points than random (r) points.
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Density dependence on tree survival in an old-growth temperate
forest in northeastern China. Annals of Forest Science. (Accepted)

ot

0



» |s tree mortality
random?

» Which factor,
chance or
competition, plays
more important
roles In structuring
plant communities?

—

sl
=)
e

O How prevalent is
density dependence
among trees?

@ How does it change
with tree size and
spatial scales?

® How does it influence
species composition,
density and survival,
and how is it in turn
Influenced by them?

Density dependence
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» to Investigate the importance of density-
dependent tree survival in broad-leaved
Korean pine mixed forest

» 1o explore the extent and spatial scale at
which density dependence operates

» to compare density-dependent effects for
species of different growth forms
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Survival
or

mortality
?

=)

7 predictor variables:

Basal area of the focal tree (BA),
Conspecific abundance (CA),
Heterospecific abundance (HA),
Conspecific basal area (CB),
Heterospecific basal area (HB),
Number of species (SP),

The elevation (ELEV).

Multiple logistic regressions
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Pre-mortality (D) SYRE Clumped at =4m
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Post-mortality

(1) FRMA Random

Post-mortality (H) SYRE Clumped at =8m

5 10 15 20 25 30 35 40 45 50

Univariate analyses of the pre- and post-mortality patterns using point pattern
analysis method g,,(r). Points above the upper envelope indicate clumped,
points between the envelopes indicate random, and points below the lower

envelope indicate regular.
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Fine-scale species co-occurrence patterns in an old-growth
temperate forest. (In review)
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(1) What are species co-occurrence patterns in the forest?
(2) Does scale play a key role for species co-occurrence in
the forest?

(3) Are the co-occurrence patterns consistent with co-
occurrence patterns structured by competition?
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MMEBTEHERLZ

TasLE 1. Summary of four co-occurrence indices.

Index
CHECKER ' score I ratio COMBO
Deseription Number of species Checkerboard score Variance ratio Number of unique spe-
pairs forming per- cies combinations
fect checkerboard
distributions
Calculation Scan matrix rows for 2(5, — ONS — O a’{column sums)/ Scan matrix columns
species pairs form- ((RYR — 1)/2) s row o? for unique species
ing checkerboards combinations
Source Diamond (1975) Stone and Roberts Robson (1972); Pielou and Pielou
(1990) Schluter (1984) (1968)
Theoretical range 0 to R(R — 1)/2 0to XSS,/ 0 to = l to 2%

(R} (R — 1)/2)
Pattern expected  Observed > simulated  Observed = simulated  Observed < simulated
in a competi-
tively structured

community
Comments Most readily testable Measures species seg- Measures pattern in
prediction of Dia- regation, but does marginal totals of
mond’s (1975) as- not require perfect matrix
sembly rules checkerboard distri-
butions

Observed < simulated

May reflect “*forbidden
species combina-
tions™ (Diamond
1975)

Notes: §; = total for row i; R = number of rows (=species) in the matrix; ¢ = number of sites in which both members
of a species pair are present.
If an assemblage is structured by competition, observed communities should
contain a larger C score, more checkerboard pairs, fewer species combinations,
and lower V ratio than expected by chance (Gotelli & Ellison 2002).
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Fig.1. The co-occurrence patterns of all species and species with larger
abundances (=100, =500, and =1000 individuals) at seven spatial scales.
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Fig.2. The co-occurrence patterns of species at three size-classes,
DBH=10cm (bold lines with square), DBH=20cm (broken lines with asterisk),
and DBH=30cm (bold lines with diamond), respectively.
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Fig.3. The co-occurrence patterns of five species groups by phylogenetic-
based classification.
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Spatial patterns and associations of six congeneric species in an
old-growth temperate forest. (In review)
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Ti—IZ ¥ =FoPkaL (Helmus et al. 2007; Mooney et al.
2008).

> BIEMMXZHEFTTFZHUNTESESFESRME, HITLHE
Ples AN F) AL EFIE (Ackerly and Donoghue 1998;
Mooney et al. 2008). E ik, {1z 8B iFFEERZAIFEZE
4, MMR$ T #189EE7E (Mooney et al. 2008; Webb et al.
2002) . PAT, ERGIETEYEEHATULLZMRE EEY
T FRIHIF (e.g., Davies et al. 1998; Queenborough et al.
2007; Tanaka et al. 2008).
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(1) Why are some species less abundant and/or less widely
distributed than other congeners?

(2) What regulates species commonness and rarity?

(3) How do these congeners coexist in the same communities?
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MRER

Species Growth Abundance Abundance Basal area Mean DBH
codes type (Living) (Dead) (m?/ha) (cm)

WTS WS WTS WS WTS | WS
ACBA | Understory | 3911 11762 1471 0.0812 | 0.1696 | 2.3 1.94
ACMA | Midstory 251 255 8 0.0896 | 0.0914 | 7.07 | 7.08
ACMO | Midstory 6609 6834 319 2.6855 | 2.7028 | 7.45 7.3
ACPS Midstory 5984 8144 295 1.0953 | 1.2394 | 6.14 | 5.55
ACTE | Midstory 846 1233 92 0.1075 | 0.1131 | 4.62 | 3.76
ACTR Midstory 276 278 17 0.1123 | 0.1125 | 8.67 8.64

Table 1 Population structure of six Acer species.
“WTS” means the abundance without sprout, and “WS” means the abundance with
sprout.
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