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(Metabolic ecology theory)
Demographic-F#3¥ &
(Demographic equilibrium theory)

Enquist and Niklas 2001. Nature; Brown et al. 2004 Ecology; Muller-Landan et
al. 2006. Ecology Letters; Coomes 2006 Trends. Ecol. Evol.
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> AR : 25 ha (500m x 500m)
> P& 3004
>YIFP AL R: 521 (FFAK: 28; HEA: 22; A 2), 18%1,32)8

> AMEE: 38902 (Multiple-stem: 59121)
(DBH<10cm:28374;=10cm:10527; =30cm:4606; =50cm: 1680)

> S E WA : 43.23 m?/ha; 3 DBH: 10.52 cm
>H5H: SE 801.5m, HZE 17.7m
>R 42012°N | 128°32°E
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FIHEAXHAE S FHE % (Metabolic ecology theory )
The theory assumes that a plant’s resource use is proportional to its gross
photosynthetic rate and plants growth until they are limited by resources.
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Enquist, BJ, Niklas, KJ. 2001. Invariant scaling relations across plant communities. Nature 410: 655-660.
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Demographic-F#r3E &
The theory assumes that tree size distributions can be understood as the simple demographic

consequence of size-dependent variation in growth and mortality. A variety of tree size

distributions could derived based on various combinations of growth and mortality scaling
functions.

Exponential distribution

f(D)=Aexp(-AD)

g(D) = r A=alr
m(D) =a
Weibull distribution
(D) = —exp —ijdD 9(D) = 1D
g % g m(D) = a () = 2D exp- )
9(D) = b’ Power distribution
m(D) = aD
(c-b=1) f(D)=kD™“

a=c+alr

Muller-Landau, H. C. et al. 2006. Comparing tropical forest tree size distributions with the predictions of metabolic ecology and equilibrium
models. Ecol. Lett. 9: 589-602.
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No theory is proposed to explain the polynomial function and thus
the polynomial function is purely statistical equation

In(f(D))=a,D*+a,D3+a;D?*+a,D+a
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No. of trees Metabolic Demographic model Polynomial Power function
model Power Weibull Negative f;(g(;n(esnEt,)
expon
ential
All 38902 11874 1051.6 914.1 996.9 13225 -1.13(0.03)
Canopy layer
Overstory 8575 902.8 800.4 769.8 723.6 811.2 -0.52(0.04)
Midstory 17439 1050.4 840.1 720.3 859.3 11115 -1.21(0.02)
Understory 12888 907.3 889.2 804.1 864.5 904.9 -1.10(0.16)

Family with individual >100

Aceraceae 18024 1330.5 1074.3 954.0 1065.3 1422.2 -1.33(0.02)
Betulaceae 7945 1123.6 11171 11244 1002.8 1443.8 -2.20(0.09)
Tiliaceae 3337 747.8 635.7 693.9 667.6 547.4 -0.63(0.04)
Pinaceae 2475 832.2 7713 447.0 734.0 491.0 -0.04(0.00)
Oleaceae 2289 9014 804.2 786.7 688.1 786.9 -1.05(0.05)
Ulmaceae 1301 506.3 258.5 350.8 453.2 429.0 -1.22(0.02)
Fagaceae 926 489.6 384.5 408.2 3854 208.0 -0.32(0.05)
Rosaceae 859 262.6 205.3 275.2 308.9 428.3 -1.67(0.03)
Leguminosae 753 369.4 305.8 164.2 2734 165.4 -0.41(0.09)
Saxifragaceae 472 441.5 393.2 394.3 394.7 462.2 -6.24(0.80)
Rhamnaceae 151 146.6 96.6 85.9 84.0 103.3 -0.87(0.08)
Caprifoliaceae 112 55.0 5.1 14.9 0.8 144 -3.51(0.17)

// Akaike Information Criteria for five models fit. | nstitute of App“ed Eco|ogy, CAS
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Tilia amurensis
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Species Best-fit function Weibull function paramters Power function Exponential function
exponent(6) parameter
Shape(a) Scale(p)
Corylus mandshurica \ Weibull -0.93(0.03) 0.46(0.02) -1.36(0.17) 0.71(0.09)
Acer pseudo-sieboldianum Weibull -0.2(0.02) 0.12(0.01) -0.96(0.06) 0.17(0.003)
Acer barbinerve Weibull -0.39(0.03) 0.43(0.02) -0.99(0.18) 0.39(0.08)
Pinus koraiensis Weibull -1.43(0.04) 0.0002(0.00) -0.80(0.25) 0.02(0.004)
Syringa reticulata > 9 Weibull -0.81(0.05) 0.08(0.01) -0.91(0.13) 0.25(0.03)
Maackia amurensis Weibull -0.93(0.05) 0.01(0.00) -0.41(0.09) 0.06(0.01)
Tilia mandshurica Weibull 0.51(0.05) 0.6(0.11) -0.95(0.05) 0.22(0.02)
Rhamnus ussuriensis Weibull -0.14(0.11) 0.11(0.03) -0.80(0.11) 0.12(0.02)
Acer ginnala J Weibull -0.35(0.17) 0.22(0.07) -1.02(0.17) 0.35(0.05)
Acer mono \ Power 0.58(0.01) 0.99(0.05) -1.53(0.03) 0.58(0.02)
Acer tegmentosum Power 0.5(0.01) 1.05(0.16) -1.81(0.05) 0.99(0.07)
Prunus padus Power 0.5(0.06) 1(0.19) -1.57(0.03) 0.6(0.03)
Philadelphus schrenkii > 8 Power 0.89(0.15) 40.49(54.88) -7.42(0.31) 6.39(0.34)
Acer triflorum Power 0.14(0.07) 0.19(0.04) -1.05(0.05) 0.28(0.03)
Ulmus laciniata Power 0.48(0.08) 0.43(0.35) -1.59(0.03) 0.6(0.03)
Crataegus maximouwiczii Power -0.25(0.22) 0.64(0.22) -1.89(0.18) 1(0.12)
Malus baccata / Power 0.6(0.11) 1.11(0.47) -1.48(0.06) 0.56(0.05)
Ulmus japonica } Exponential 0.48(0.03) 0.43(0.05) -0.87(0.04) 0.15(0.01)
Acer mandshuricum 2 Exponential 0.59(0.07) 1.05(0.29) -1.58(0.09) 0.65(0.05)
Tilia amurensis Polynomial -0.47(0.02) 0.01(0.00) -0.37(0.06) 0.02(0.003)
Quercus mongolica 3 Polynomial -0.58(0.01) 0.002(0.00) -0.25(0.07) 0.01(0.003)
Fraxinus mandshurica Polynomial -1.48(0.08) 0.0001(0.00) -0.09(0.20) 0.01(0.005)
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BRAT R B A AR AT L AT S 45H (4]
&Ua ﬁ‘]’a ﬁ%ﬁ"‘ﬁ‘m'ﬁ%):

v' Weibull function: R &M ( Acer pseudo
sieboldianum) , % %M, (A barbinerve) FaR5M
(A ginnala) ;

v'Negative exponential function: & F# ( 4.
mandshuricum) ;

v'Power function: &AM (4. mono) ,FHM ( A
tegmentosum) A= 7w (A. triflorum)
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> 7 AR AR AR A At KRB A 2598 T M
%, BEATARERAE ARFIBLSH., KRR
PRV % Wt A A I TR AR B XA AS 3
— Acer barbinerve: unimodal,;

— Tilia amurensis: rotated sigmoidally shaped
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> Demographic-F# 3267 AREF 3 A R TR K & L B =F 204K
B EFa K B BMFP R BN A, 12RIF XA PTARR, XRAS
AP EZARAGERFRTELI ARG, L7 —LMF, Flhe
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