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Abstract: [Objective] The study expored the species abundance distribution pattern and its driving process,
as well as the relationship between species abundance distribution and trait distribution, so as to provide
theoretical support for strategies formulation of local forest management and restoration strategies.
[Method] The study objects were three forest plots of 5.2 ha (secondary Populus davidiana-Betula
platyphylla mixed forest, secondary coniferous and broadleaved mixed forest, primary Pinus koraiensis-Tilia

amurensis mixed forest) and one forest plot of 5 ha (primary broadleaved-Pinus koraiensis mixed forest).
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Six functional traits, including leaf area, specific leaf area, leaf thickness, max. tree height, leaf nitrogen
concentration, and leaf phosphorus concentration, were measured to analyze the distribution patterns of
species abundance and functional traits in the sample plot, as well as their relationship. [Result] Although
the types of the models that had passed statistical tests varied in different stands, all optimal models were
statistical models. In the distribution patterns of traits, the max. tree height, specific leaf area, and leaf
phosphorus concentration of the 4 sample plots showed a normal distribution. However, the model of species
distribution converted from the functional traits distribution showed that although some models had passed
statistical tests, it could not fit the real species abundance distribution well. [Conclusion] Random process
is not the main mechanism driving the formation of species diversity in Changbai Mountain. Instead,
competition has a significant effect on species diversity, which determines the change of community species
composition during forest succession. There is a correlation between functional trait distribution and species
abundance distribution, but community-level trait distribution cannot be applied to infer species abundance
distribution directly.

Key words: forestry management; species-abundance distribution; functional traits; ecological model;

broadleaved-Korean pine mixed forests
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Fig. 1  Fitting results of species abundance distribution models
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Tab. 1 Statistical test results of species abundance distribution models

| Eiztan AR L AR WA R A R JR AR LTAN SRABAR JR B R 2L RA A

Model Index SBPF SCBF PTF BPF
D 0.087 0.073 0.150 0.125
ST A b 7 1.293 0.688 1.628 1.959
Log-normal model Rss 13.217 12.206 12.910 12.335
Rssr 0.054 0.074 0.555 0.148
D 0217 0.122 0.150 0.250

XPRE S r NA NA NA Na
Log-series model Rssi 10.954 9.670 10.806 10.047
Rssr 1.180 0.325 0.375 1.006
D 0370 0.390 0.450 0.281
A 7 20.740 25.960 33.810 15.150
Broken stick model Rssi 12.453 11.789 13.417 11323
Rssr 1.942 2.634 8.301 1.797
D 0.174 0.122 0.200 0.188
o R 2 7 28.830 0.174 4591 6.879
Niche preemption model Rss 9.970 9.726 11.324 9.121
Rssr 0.664 0.175 0.429 0473
D 0.174 0.146 0.350 0.188
ZMA b 7 6.830 3.830 10.380 7.380
Zipf-Mandelbrodt distribution model Rgg) $.894 7937 9.989 9.137
Rssr 0.394 0.172 1.070 0.600
D 0413 0.488 0.450 0344
o i 7 23.920 26.140 29.100 18.630
Neutral theory model Rsg: 13.418 12.456 13.990 12.467
Rss2 2.409 2.666 6.421 2415

#: DAK-SE IR B G & PN R HAA BRI & . Res, IR ZE T T7 M Reg, IR ZEFI7 M2 BBARE RN BT K-S 36
P K5 (P < 0.05). NARRGHHETLIEW TR . T H. Notes: D is the statistical result calculated from K-S test; x* value is the statistical result
calculated from the y* test. Rgg,, residual sum of squared 1; Rgg,, residual sum of squared 2. Numbers in bold font indicate passing the K-S test or y* test
(P <0.05). NA indicates that the statistical result cannot be calculated. The same below.

R2 IhRetEREEE

Tab. 2 Data of functional traits

B HiH R AR R AR EARNTA R AR g
Samble plot I t::m Max. tree Leaf Leaf Specific leaf Leaf nitrogen Leaf phosphorus
plep height/m  thickness/mm  area/mm’ area/(mm’mg ')  concentration/(mg-g"') concentration/(mg-g ")
g Eesk T Mean 19.17 0.18 69.91 233.45 19.22 2.76
SBPF FiiE% SD 11.01 0.13 126.09 87.50 4.66 0.63
oEk Rk T Mean 2034 0.19 50.66 231.12 19.16 2.77
SCBF FrifEZE SD 10.68 0.14 61.42 88.39 4.67 0.62
etk 1H Mean 21.59 0.23 41.16 226.66 17.90 2.62
PTF FrHEZ SD 10.28 0.19 41.71 108.41 4.15 0.46
I RAR F-34){H Mean 19.22 0.16 65.22 259.30 19.63 2.78

BPF FrifEZ SD 11.88 0.09 74.18 76.66 4.56 0.54
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Tab.3 Normality test of functional trait data

> N . . It /=4\u It K A~ 2L
P Gith RKRE  WEE shmR Webmm DURER - TEREE
Sample plot Statistics ~ Max. tree height ~ Leaf thickness  Leafarea  Specific leaf area g phosph
concentration concentration
w 0.952 0.581 0.479 0.976 0911 0.962
AL AR BPF
RE LA S D 0.083 0.282 0.321 0.075 0.134 0.097
. w 0.955 0.573 0.677 0.975 0.882 0.965
Y M -] N=Ev BF
IS RS SC D 0.087 0.305 0.263 0.072 0.162 0.082
w 0.943 0.692 0.819 0.932 0.943 0.978
FRAR LI KB AR PTF
RIRELRR A D 0.137 0.274 0.241 0.139 0.178 0.094
N w 0.927 0.545 0.699 0.983 0.849 0.975
L/ GIE I RAW /N
JRAAIRIT AL EAH BPF D 0.109 0.317 0.278 0.072 0.152 0.104

VE: WAS-WIEASHER IS TH A RIS 1H & . Note: W is the statistical result calculated from the Shapiro-Wilk normality test.

R4 ETHREEOEESITREER

Tab. 4 Statistical testing results of models based on trait data

FfHb Sample plot IR EIR Functional trait D Ve Rgg Rgs)
B KW 1 Max. tree height 0.541 NA 12.684 3.007
AL EMEk SBPF M- T X Specific leaf area 0.587 39.911 12.538 4.850
I T & Leaf phosphorus concentration 0.630 44.177 12.464 5.685
i K 1 Max. tree height 0.550 NA 11.730 4.500
WA ET TRV A MR SCBF LT X Specific leaf area 0.610 44.778 11.622 5.702
i & & Leaf phosphorus concentration 0.707 49.266 11.540 6.613
B KM Max. tree height 0.650 41.622 12.940 11.903
Lt T AR Specific leaf area 0.650 41.672 12.937 11.887
FALT A BB PTF o P .
I % & & Leaf nitrogen concentration 0.750 45.541 12.802 13.980
i 1 & & Leaf phosphorus concentration 0.750 46.140 12.781 14.316
N LTI AR Specific leaf area 0.594 30.132 11.618 5.017
54 eI LA B BPF P .
I 1% ¥ & Leaf phosphorus concentration 0.688 31.927 11.578 5.525

K, BRSO LLAA AR AL, FoAr 3 JURE s (1 L i T
FRURH- B 2 8 LB RS I S8 H ARG 56, (HAS g 2 25 1
A U0 2 () P R % FE Sy AT s . HAF ) meanRSS,
PRSI 25 L, b T AR UL A 1 4 SR T
P TR AR ABR ZLAA BRI BT TH R B ThRE IR 38
ANEE AT GG
39 b
3.1 YIS ESHIEREIVE

AT FCAE T S8 A5 Gl B30 0E 2545 2 R0 %o 44
PR AL | A AR RS AL SR AR A 7Y
FTZ-M 73 A A5 2 )l A A AR A (PR BB A 3 %
I AR [ R - 2R PRI 7 B IR AR MR B TR )
FRARX 2 FE A A AT T A SSRiHRE . 4R BR
4 HURE b R SR BN ML KA — 2, 3 A, it
TR P 005 20 R A A T P e VR A AR (13 FH 1 A
8o 31X 55 At 5 35 A0 0 AT AR AR BOBIF 7T 45 SR —
N, [ i 2R B B ATLE FE A 2 IR B K i H X A
Pl 22 BT ) 2 BEOR B BRI 3 o X 5 HA A 1 1Lt
DX FE T3 2R 4 W1 RN Th RE MR 72 D 45 AR — E 500,

AW FEE T PR BRI PR bR B 2 AR

b, I PR A AR CRCE L B B MR TR A B
e VB S M) ) B AR R B X BIE ZS A AR o AR
P BRSPS B0 2 AR R 0 il P 2
MOR IR th 5 A G oH ROR, (B R A A AR
IR BOR 5 Z A ZE A K. Rl 2 Rl s b
JRAG LN SR, RS S R AR RCR 5
PEHIS BB R Z2 A K o KR, B 15 1
BEAT DR SE RN 2 L o0 AT ONLA AL IZ B A2 A, TE 41
FHAE 58 85 TROASRE U R R 2 AL AR i 7 B R Y . X
55 At T L XS OOVRI L A 3 X T B 5
SRR B RIFESE R S R IR B R A R
P R, B T BEE e A R 2 1
FHAE o T B 55 6 85 A E4T S S e b il T S5 4 E
A T AR UK, V& PR KA S48 T AR
AL BRI 2 B AT A BT R G A S A

ERER R, AB TN T AR ST 5%
AR PPAN 7 2o SRR WA (A PP 4 75 5015
0 e PO R B A BOR DO Y. Al R s Kt 1 5
BRZETT7 R 757 s il 7025 KK LA S, BAE
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