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Analysis on spatial structure dynamic characteristics of evergreen broad-leaved
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Abstract: In order to analyze the spatial structure dynamic characteristics of the evergreen broad-leaved forest in Tianmu
Mountain, a permanent sample plot (1 hm”) in Tianmu Mountain National Nature Reserve was surveyed every 5 years from
2005 to 2015. Based on the filed data collected from these three surveys, dominance index analysis was applied to
determine the dominant tree species. For easy analysis, the dominant tree species were divided into three dominant species
groups: evergreen broad-leaved species, evergreen conifer species, and deciduous broad-leaved species. Then, spatial
structure parameters such as aggregation index, tree species diversity mingling, Hegyi competition index were used to
analyze the spatial structure dynamic characteristics of the whole community and dominant tree species during 2005—2015.
The results showed that; (1) the spatial structure of community was characterized by low-level aggregation, moderate
mingling and moderate competition. The degree of aggregation and competition decreased, whereas the mingling degree
remained stable. And the dynamic change overall characteristics of community spatial structure were as follows: the stability
of mingling degree was the highest, followed by distribution pattern, and competitive situation was the lowest. (2) The

composition of dominant tree species in community did not change significantly. Three dominant species groups all
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represented a low-level aggregated distribution pattern. Furthermore, evergreen broad-leaved species showed a low degree of
mingling and moderate competition. Both evergreen conifer species and deciduous broad-leaved species showed a moderate
mingling degree and low-level competition. The spatial structure dynamic characteristics of evergreen broad-leaves species
was that the degree of aggregation and competition decreased, and mingling degree remained stable. It was basically
consistent with the spatial structure dynamic characteristics of community. But, the spatial structure of evergreen conifer
species and deciduous broad-leaved species had remained stable from 2005 to 2015. During the management of evergreen
broad-leaved forest or the close-to-nature transformation management of plantation, attention should be paid to the dynamic
characteristic of spatial structure of community and dominant tree species and determine the staged spatial structure
optimization goals to gradually promote community succession. At present, there are few studies on dynamic monitoring of
evergreen broad-leaved forest spatial structure. In the future, the establishment of a permanent sample plot network of
evergreen broad-leaved forest with spatial structure as the goal will play an important role in understanding the relationship
between structure and function of evergreen broad-leaved forest, revealing the formation mechanism and succession law of

community.
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Table 1 Statistical results of community factors for each survey year
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Table 2 Composition of dominant tree species in community for each year

e 2005 2010 2015
Dominant tree species Ba/cm? % Ba/cm? % Ba/cm? %
75X Cyclobalanopsis gracilis 47315.8 13.6 49473.3 13.2 53405.2 14.0
12K Cunninghamia lanceolata 33863. 8 9.8 34591.5 9.2 35618. 8 9.3
55 B Lithocarpus brevicaudatus 25786.6 7.4 29073.4 7.8 30055.8 7.9
WFF Liquidambar formosana 25155.8 7.3 27404.2 7.3 28547. 1 7.5
H X Cyclobalanopsis glauca 23623.3 6.8 25677.7 6.9 26521.5 7.0
Bk Quercus fabri 22359.9 6.4 24119.4 6.4 24405.7 6.4
HEWS Torreya grandis 17867.3 5.2 19459.5 5.2 20953.9 5.5
HEA Pistacia chinensis 16514.2 4.8 18325.6 4.9 18080. 4 4.7
/N Cyclobalanopsis myrsinifolia 15527.8 4.5 17401.9 4.7 16359.0 4.3
WERBE Nyssa sinensis 10342.7 3.0 10810.4 2.9 11933.4 3.1
KK Litsea coreana 8393.1 2.4 9351.9 2.5 10035.0 2.6
KHAREF Litsea auriculata 8246.2 2.4 9184.9 2.5 9977. 4 2.6
P Zelkova serrata 8031.0 2.3 9164.5 2.5 9901. 3 2.6
# 18 Dalbergia hupeana 8024.5 2.3 — —
GRMS Pseudolarix amabilis — 7733.6 2.1 —
Ba, 5 Wi Basal area; —, F/RiZBIFhlE IR 2845 0y 1 BE T O S5 FD
F3 SRMAMELRER
Table 3 Basic situation of each tree species group
RFR4 2005 2010 2015
Tree species group Nt AD/em  Wh/% Nt AD/cm Wh% Nt AD/cm Wh%
;ﬁfﬁgﬁﬂ d-leaved specics 1741 7.354 34.8 1675 7.8948 35 1447 8.7018 35.3
iﬁ;ﬁiﬁﬁer pecies 207 13.4727 14.9 202 14.1458 14.7 192 15.0662 14.8
ke 310 15.4245 26.1 295 16.905 26.5 264 18.6296 27.4

Deciduous broad-leaved species

Nt, BR%L Number of trees; AD, SEXE Average DBH; Wh, 7 [ i Wi A o5 AR AL i i AR Y B 43 L

3.2.2  HARHEBFRAIA A4 R

FEFPEER) R B i RE R A R A I — BRANAR 1), 1T 2 it 1) 2B sh S A AR S 45 W b 4 08 43 A
IR shZSAR AL AR 4 FiR, AT 0L, 2005—2015 4F 4540 Fh 2 1) R AEFE BHRAE [ 0.5,0. 75) X [AIFE L P, 45 241K
PERAE N ATHE R B LR R RN H SRET IR SR AR 18 BRI T = R A, v it ] A o SR AR 8 BRI B A1
RS SRER TR FE KN A o T8 I R e o > 2 o A o > S A, o SR AR AR B AR A B Ak A T 2 1
K5, K-S A B4 3B &R 24 1) A AR MOR REEFE B AT A IEA 43 (P<0.05) . M, SR A W-M-W £
B 43 BT[] — B T 2 AN [ AR 0y TRAEFR B ] 1) 2 S 5 SRl o P R ARIC IR fE I 4 B3R, S5 R M W
i) A A 45 A R AR R R (R AE A 0 2 25 53 (P<0. 05) 8 SR I I i) b g o 4548 SR AE R B 2 (B - T8 B 3
PEZS (P>0.05) o FHULATHI,2005—2015 455 S [ O S50 b i) SR B2 AR B2 BT R AT, 5 S B it R 7 - i -
PSR I SR AR AR B R AR R AR E
3.2.3 HRHRFHIE S EE AL

Y TP TS S R B T o A5 L BB ol ) 25 TR T — Ay, TR S R o, B R e T
[ B, R VR A R b o PR E VS P A KRR e M v AR AL R A B S A ARk & S FTs . mI L,
2005—2015 4F | S FE A FR IR A EEAE[ 0. 25,0, 5) IX R FE R Y, S A B IR AR 25, TR A B R B i e T s b
B A HA  H L e I RN Y i R R TR S BEE [ 0.5,0. 75 ) IX A I PN, 249 52 rh BEIR SRS, oy, 3 4 - Ad
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5 4] SRBEEE A K H L e RS TR 540 B A5 AL AR 1967

FoftiR S B B L S T A A i 7 i A AR B e TH S R RS A AR R AL TR SR R RN ¢ i
B IR A > 7 i R R Aol > S IR A Xk A B A A A TR S R AR A AT AR, K-S IR A R R
WY, A RN LA MO S I AAT 3 IE RS I3 (P<0.05) o AL, SR FH W-M-W A5 56 5347 ) — 3 6 241 1) A ]
SRR AT Z )Y 22 e, S RSl P RPRICIE TR 5 B RoR, S5 RFEH] . AW R ALY 2% AR 1R 52 B 2 [A] 2%
A EVEZS (P>0.05) o HBLATAL, 2005—2015 455 SR a5 ST A1 - ) b D0 S5 b 14 7RSS i
PRAFANARE o

%:’ 09 720054 = 20104 m 20154 0.7 020054 = 2010@a = 20154
R=] a
g o8} . 2 @ 2 06 2 a a a
Bo07f ¢ b ¢ a a a 5 05 a a a
5 X
§ 06| 8 04l
&
B 05 ‘ : 03 . ‘
e L 2 R L I U e L WA EGEHRRE R
HFh4H Tree species group HFh4H Tree species group
B4 SEEMMEREREHNERE Es5 FFEEWMMARZTEERE

Fig.4 Histogram of aggregation index of each tree species group Fig. 5 Histogram of mingling of each tree species group for

for each year each year

3.2.4 FMHWFHFEHLN

PP SE S R BRI W RS SIS 5 07 o200t =200 mo0iske
ARPPETSIE, R RCGEZ RS 5L | e
VNI i s (R4 B - Ly N O 4 E S e e ﬁ;gé L .
FESNASAS AL ANTE 6 Fifk, AT UL, 2005—2015 4F 4 gi 10} m'. m 2
H- ) Ao 4 5 S PR KPR [ 12,18 ) IX (A1 il P, 5L Hp i 35 4 2 S e ‘ u
B P E R, T8 AR BRI A W RE AR Y WRFARE WA R
AT SRR IR I AR R G S A B BUERFE [ 6, WHRIAL Tree specics group
12) X[EFE I, 2 R AR e G A8 3 B B B 3e 4 H6 HESMHASSENERE

ifﬁﬁl}?} , /H\q: , 'f%" gjg @f I:H— ;fgj ﬁ: E"Jﬁ%?ﬁb ;ﬁ i’%fﬂ ILH %ﬂ Fig.6 Histogram of competition index of each tree species group
J5 W R A, 95 I AR o ) S G B B R g i, for each year

PRaR X 5E e B AR Ak B AT 3 PR R I, K-S

K g2t R W 25 RN B 25 AESE PR RIS AT B IES 34 (P<0.05) o I, R W-M-W 5 55 534y [m] — 4
FhZH BN [R)AF A0y 56 A AR B ) 1) 22 Sk 5 B i P AR IC IR A I8 6 B 3RoR . S5 AR R WL DL 10 AR IR,
B LR B S R B AR 35 25 5 (P<0. 05) 5 5 S I A1 I o] kg ol ) 45 4 38 S i 02 B) JC B 3 22
5 (P>0.05) . HIATHL,2005—2015 4F Sk RE DU T 1) 5 4 oif 2 RRARR , 8 e S it R it ) i 10 340
1Y) 55 4P i B DR AP AR E |

4 HitHitie

X 2005—2015 4K H L SRR bR s [0 S50 sh S48 AL 43t 2 B0, BETE AR S A BB AN K, 5 i
A B PL A A — D4 TR SRR B SR A P BETR s R b BE s R A S IRDRE v SR AR AR B RMROR
S AR BRI, A FITR SC RE BE CR AR | B S el O B B 5 BV 110 2 ) 25 0 A8 AR IR A — 3, LR R 2
H T 2005—2015 AFERETE 11 17 11% BIARARGEAZE T, Horbr | 5 S i | B S B i R0 9 i i) i A 4 s T2 K
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1968 A E = 41 5

3G FET AR BB 50.2% 2.6% 7.9% . LT AKRZ S5HEFMARREAK  REFREBIIME N 0.7091, F3
TESEARTEEY K, A4, SR LS4 Al A AR AR SE T Bl DA A T B LA 77 SR s ml o R AL 0 IR kg e
DL AR B 2 oL RHEY) , BA R BHHRME , 1/ MROR R AR Bl B AR AR IR 38K, % PR 98 TR Y 75
SR, 5 S0k R ] SE SV R, IR MR [ s sl e sisE T, HAE T A% %, DBH<10cm AY4E
TR 7 89. 1% , X 5a 4+ 355000 18. 2813, IR ACHE 1 0. 4263, UFSLAET - ACHA 5L 22 o0 18 %7 5 i 5 4 e HL )
FRR A /MR R | 3X — PG SRS A I 25 R — 3 S B S e R 8 A0 TR 58 B X A 1 AR KL
SO ATE SR RZ TS SRR AL FARTR ST, £ =5 1R 52 B R 22 FAR QR IR () A= 255 4, AR Ak MR 2323 ] )
FARCR S I T A ARAE RED  A D BEAR 5 SR MR S B RIS/ NV 5 R R R it B 8 A 5
JR38 (A —FR AR i T SR AT T S i MR 22 BE R 4R H |, 5 R 1) SR AR 2 Dy =X SR 1 X
S5 ERRR DR SR FP ) S8 4 AR T R AR S B (R AR DE 2 i i B0 Ty Sl A5 75 XI5 SR M R 7E B 7
HBf LA T SR I AR PR A BN Y A AR ST R B, K H I S R gt 10 AR R TEAE B
A TR MRRTE T BEVR MROR 53 A s Jay RN 0 A8 3438 e A R Ak (RIR S FE R IH AR AR, U FARIRAS T
g i AR T BRI A BE R A — N B Y R, BRI TR S i AR 2238 BN TR A AR BGE i fR
ANT] ZARZS (B G5 A AR AL R R AE P2 et STl s 1 R i B AR S5 M sl F HBSRIRZE R 1
WY IR AOIRAS . AR S VR SR O Be AL AR A 22 R Pk 108 [ Btk =5 [ 25 K D04k B A, B 20 AE i
TR TR

MR 2 18] 43 A b oy 2 2 AR BE P AL R VR A 25 51, R MR R SR R RN EDY | — LR, K
SRIRACPRBE BT8O, MROR 25 [l Al ik S b T REML AT A5 ) B 1 224 3l i 4 W BV 20 A1 46 Jm R 3
DURETE R I BSOS . A0 H REFTEXT X 1L 28 8 SR PR XN 3 ol A o o ] b ARR: 2 [) 25 A4 R A1
O HTEE R B, 22 55K B TR LU RE TS o0 A A% SR AR T BEAIL A3 A, P oA Dk 45 B 0 AL A b s 1 ) TR
TR BE Y L DRI A X TR L R R PR A [ 448 R A TR A3 Bt TR, B S 3 VR A2 1 A B SR A
Gy AR IRy, ELA R i B R S M , DRI v TR VT B Lk UG T, K Ak 1) TR BEVE TR Y L TR R
o L TR T 2 AR Vs RRE s R R R A B b s o TR v &k Bk B v, £ DL S AP g B o3 A1 3R BLA
SETE I AL B SR B, e AR M R M I BE AL A A A S L ARG R A R B L S I AR VR LA
A2 1o AR T 22 R P TRV 1% A ) o 250G 3R TRV AR 5 i 5 s I (L AR o s T B BT 20 A, G2 T 5 4
ES BB LRI X 1L 8 SR AR A 2 B ZE L R Ae R IR S BE L, 4t 35 X 75 X e e Ay 45 32 22
W LR O A ol ) SR it o R R TR A B AR A E B SRR L, AR A A IR T AN )
PESEAFP LT AE WS L5484 BT R W, 5 3t ] it O SR A AR08 S5 R SR A5 P | 7 P DL 4 o R SR BT TR | FLAR 9 245
PRIl R PR, DONIZ R IR AL T SR R A b, T AR L A SRR B B P 5 30T, B T R (0 AT
b L O B ST SR v A 5 3 i L o L AV N T e = £ 7 N W7 TR = o [ B S e 5 K i
BEAR T B TR D MR R Sk i I AR TR 7

A [ 7 WA b Ay Bt 5 A s R AR Sl AR S AR A2 A R R SR AL T e (LS R AR
B EA I A — " B AR R H L A SRR X PN FE S [ S R R B I | A3 A S R A S T
bR 1) 2 ] 2548 Bl A8 AR AR, AT LA SIE Ry 55 ¢ ) I b 1) 23 (R G5 A RIS SR E A S RN 27 IR R R 5 4%
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