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Abstract; Biodiversity conservation including plant species in natural forests is very important for their ecosystem service
function. Daxing'anling is an important state-owned forest region in China. The characteristics and coupling relationship of
the existing national nature reserves are the basis for the comprehensive improvement of natural forest protection and
ecological services. In this paper, from August to September of 2017, the individual size characteristics, community
characteristics and plant diversity characteristics of arbor, shrub, herb and regeneration layer were investigated in

Duobukuer National Nature Reserve. The redundant analysis and variance partitioning analysis were conducted to analyze the
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coupling association and possible factors responsible for diversity variations. The results showed that; (1) Larix gmelinii is
the main tree species in Duobukuer, had a relative abundance of 42% , followed by Betula platyphylla and Betula dahurica.
The proportion of hazelnut ( Corylus heterophylla) is the highest among shrubs, reaching 60%. A total of 116 species of herb
layers were found, of which Carex callitrichos accounted for the largest proportion, exceeding 10%. The main tree species in
the regeneration layer was Quercus mongolica (54% ) , followed by Betula platyphylla. (2) The diameter and height of trees
were only 55% of those in 1970s, and the richness of trees and herbs was about 50%—60% higher than that in Huzhong
Nature Reserve of the central Daxing’anling. (3) Redundancy analysis and variation partitioning showed that the individual
size (rather than community features) , and arbor layer characteristics ( rather than shrub and herb layer) contributed the
most to the plant diversity variation observed in this study. Of all the tested parameters, tree height gave the most significant
explaining power for the plant diversity variations. The forests in Daxing’anling Mountain have been fully included in the
Natural Forest Protection Program ( NFPP, completely inhibited timber harvest since 1999 ). The above-mentioned data
from the National Nature Reserve, as a local background data, clearly showed that the forests in this region were still in
their young stage and long-term protection are necessary. These data will provide supports for further national reserve policy

making and implementation of the NFPP in northeast China.
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herb-regeneration layer
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Fig.1 Relative abundance of main species in arbor layer, shrub layer, herb layer and regenerationlayer
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0.3, 5/ 50% 4 TP X3k 0—0.32; AR X TR AR JZ A5 BE Alatalo F8E0CF-IE M 0.6, 4346 7E 0.5—0.6 2]
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(1),

FARZFEE BEEN 13,5040 X8 2.5—20, /)y 50% 5 XI8Ch 10—13 5 %497 X B A Simpson £
FEPEFH4(E R 0.80, EZAEHLE 0.85—0.9, Fe/y 50% 5 H IX I8 0.78—0.88 5 HLA Y 5] BEFR B ¥{E R 0.65,
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Table 1 Statistics of individual sizes, community characteristics and species diversity indices

RANS0%  EKME

bR S X ] %7

TiH FIE LRDRAE Standard LB 7% b X Distribution  Distribution
Item Mean Median 25%Median  75%Median  Minimum Max i

e 50% range interval interval ope
Fe AR FE Tree richness 3.44 4 0.30 2 4 3—4 4—5 1—9 LS
FeAK Simpson 54X Tree simpson 0.32 0.31 0.05 0.05 0.53 0—0.32 0.2—03  0.07—0.76 LI
7 Alatalo F64{ Tree evenness 0.60 0.56 0.04 0.46 0.73 0.52—0.74  0.5—0.6  0.31—0.94 it
TEARFE Y Shrub richness 2.00 2 0.16 1 2.25 1—2 2—3 1—4 Ll
T Simpson $8%X Shrub simpson 0.27 0.28 0.04 0.02 0.49 0—0.32 0—0.1 0—0.65 2l
WA Alatalo 355X Shrub evenness 0.75 0.72 0.04 0.58 0.93 0.53—0.78 0.7—0.8 0.40—1 A3
B F Y Herb richness 13.00 13 0.57 11 16 10—13 10—12.5 2.5—20 EA3
FK Simpson $54L Herb simpson 0.80 0.82 0.02 0.76 0.88 0.78—0.88  0.85—0.9  0.58—0.91 B
R Alatalo #6541 Herb evenness 0.65 0.66 0.02 0.56 0.73 0.62—0.73  0.65—0.7  0.41—0.88 P

5 =43

iiiz 5‘ oo richness 1.26 1 0.21 0 2 0—1 0—1 0—4 i
i:ini::i ZOZi:iffn 0.17 0 0.04 0 0.33 — 0—0.1 0—0.9 g
iﬁniij] fi%}ess 0.50 0.56 0.07 0 1 0.58—1 0—0.2 0.45—1 L
TR Tree height 13.15 12.92 0.63 9.80 15.80 9.3—13.1 12—14  8.43—18.79 Ll
FRAMGHE Tree diameter 14.26 13.73 0.90 10.33 16.33 7.6—13.7  10—12.5  8.85—25.70 B
Fe AT Underbranch height 7.50 6.51 0.67 4.54 9.99 3.3—172 4—6 2.78—14.42 g
TR Shrub height 1.06 1.10 0.08 0.66 1.50 1—1.70  1.50—1.75 0.29—1.91 Ll
TEAHZ Shrub ground diameter 1.09 1.04 0.05 0.92 1.27 0.80—1.08  0.75—1  0.63—1.97 it
TEATENE Shrub canopy width 72.43 72.50 4.98 54.38 9229  57.35—89.10 80—100 21.88—128.13 Bl
AR Herb height 37.64 35.02 2.67 29.57 3951 29.56—37.10  30—40  10.60—87.50 R
HHHKE Regenerated tree height 1.97 1.94 0.09 1.68 2.36 1.60—2.10  1.75—2  1.18—3.00 P
F B 4% Regenerated tree diameter 1.34 1.30 0.08 1.15 1.50 0.10—1.10 1.25—1.50 0.71—2.40 PR
Te AHBHAJE Tree canopy density 0.73 0.70 0.02 0.70 0.80 — 0.7—0.75  0.50—0.90 3
WAL Shrub coverage 23.23 19.67 3.64 6.33 3225 22—19.67  0—10 0—80 PR
B Herb coverage 54.36 53.67 271 46.33 6550  48.33—62.37  50—60  4.66—86.33 P
Te KB Tree density 1500 1560 110 1177 1911 1177—1860  1000—1250  277—2666 2
AL Shrub density 12583 9583 1758 5833 14583 4100—11800 5000—10000 1666—39166 A
FH ) Regenerated tree density 1723 500 208 0 2650 0—3500 0—2000  0—11600 LA
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Fig.2 Variation partition between individual sizes, community characteristics and soil site conditions and among arbor layer, shrub layer
and herb layer

& {8 B B SC 4 FR, TH B85 Tree height; TDBH ; 7 A 42 Tree diameter; TCBH ; IR A KL T 5 Tree underbranch height ; SH ; # & Shrub height ;
SCD ; #EAJEHE Shrub canopy width; SGD: # A 142 Shrub ground diameter; HH; %% Herb height; RH: 5 57 )22 ¥k %5 Regenerated tree heightt;
RGD : #2112 Regenerated tree diameter; TC; I ARfFHIE Tree canopy density; SC: # A F5E Shrub coverage; HC; % K 35 J Herb coverage;
TD . Fe AR Tree density; SD . # AR BEE Shrub density; RD ;. B HT 2% & Regenerated tree density; MC: 75 7K 5 Moisture ; SLP : 3% J& Slope; ASP:
B 1h) Aspect
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2.6 FEELSHRRIE S ZFEMER RDA HEFP

TUARAHT R, AR KN BEVE R A 87 b A5 VX R 2 BRI R R 1 h 42.0% SR — i kg T £
FEPEZS ALY 16.49% |55 — BB T 9.70% , fRiBA N 45 FL B FRAR 25 TH A% R &5 TCBH FI¥EJ¥ SLP £ %
FEPEAS AL T 1 B 2 K 8.9% 1.7% H1 5.7% ,P<0.05 ; SAE R0 45 2 0 b2 TH AR SR 2 % 2 ke
A Ak sk B R R B S BV E AR SR, P<0.01; HORE K28 RD FIFR AAL R i TCBH, P<0.05( % 2) .

F2 ERGNMEHRELEITR

Table 2 Statistics of simple-term effects and conditional term effects

fRT A% Simple Term Effects ZMF%0% Conditional Term Effects

TiH Item B it Explains/% F P T H Ttem fif Bt Explains/% F P

TH 8.9 3.4 0.004 TH 8.9 3.4 0.004
TCBH 7.7 2.9 0.010 RD 53 2.1 0.046
SLP 5.7 2.1 0.034 SD 5.3 2.2 0.046
SD 4.9 1.8 0.102 TCBH 5.3 2.2 0.054
RD 4.7 1.7 0.092 TC 4.1 1.8 0.118
SCh 4.6 1.7 0.120 SH 3.5 1.6 0.124
SH 4.4 1.6 0.128 SCD 3.3 1.5 0.148
HH 42 1.6 0.146 SGD 2.2 1.0 0.418
SGD 4.0 1.5 0.216 HH 2.2 1.0 0.432
TC 3.5 1.3 0.266 SLP 2.1 1.0 0.384

FP RS A SCH PR, TH B & Tree height; TCBH ; 77 A% N i Tree underbranch height; SH: £ 7= Shrub height; SCD; # AR & i Shrub canopy
width ; SGD ; ## Ath 4% Shrub ground diameter; HH : %/ Herb height; TC : T-AHBIAIE Tree canopy density ;SD : #E K% & Shrub density ; RD : ¥ 37 /2 %
J Regenerated tree density; SLP : 3% Slope

AN [RI RIS A 1 73 S5 TS ORS8N RIS i o3 A I, 5 B LA v R R A T 58— b
FZET0 , AR AR i) T2 — A A A 05 ) o e AR LA S i i R LA, T A AR U AT B
F TR AR TP Z ARG 5 L R MAZ RN (8 3)

AN [ A S5 i 73 S B IR AN AR5 A A ) Sl S 8 A Y, Gk 4R AR 114 S BRI i 1 A 35
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