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Abstract: This study aimed to determine the spatial autocorrelation patterns of tree growth and the mechanisms influencing
habitat heterogeneity. A dataset of observed forest growth was used, with data between 2009 and 2014 from a 21.12 hm’
stem-mapped mixed forest plot (temperate coniferous and broadleaved forest) in Jiaohe, Jilin Province. Based on habitat
type classifications, Ripley’s L(r) function was adopted to evaluate the spatial distribution characteristics of tree locations.
A mark correlation function ( MCF) was used to evaluate the spatial autocorrelation characteristics of tree growth. Our
results showed that (1) Pinus koraiensis (habitat type 3;: 1—5 m) , Quercus mongolica (habitat type 3: 1—3 m) , Juglans
mandshurica (habitat type 2; 1—2 m; habitat type 3: 1—7 m) , Phellodendron amurense (‘habitat type 2: 1—3 m; habitat
type 4: 1—5 m) , Fraxinus mandshurica (habitat type 3: 1—2 m; habitat type 4: 1—2 m), and Euonymus verrucosus
(habitat type 2: 1—15 m) were randomly distributed at particular scales and for certain habitat types. Nonetheless, they

mainly showed clumped distribution patterns. For ten other species, the spatial distribution of tree positions showed an
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aggregated pattern at a scale of 0—30 m. (2) The mark correlation function analysis indicated that the radial growth of
Ulmus davidiana var. japonica, Corylus mandshurica, Acer mono, E. verrucosus, and Carpinus cordata were positively
autocorrelated for at least one of the habitat types. In contrast, the radial growth of Syringa reticulata var. amurensis, J.
mandshurica, Ulmus laciniata, E. verrucosus, F. mandshurica, Tilia amurensis, Tilia mandshurica, C. mandshurica, A.
mono , and Acer mandshuricum were negatively autocorrelated at least in one of habitat types. Other species did not show any
significant autocorrelations at any of the studied scales. Our results indicate that different species had different spatial

autocorrelation characteristics of radial growth, as well as significantly different habitat dependencies.

Key Words: radius growth; habitat differentiation; competition effect; habitat dependency; Ripley’s L(r) function
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Table 1 16 studied species and their importance values
¥ No PP Species J& Genus Al Family HEH IV/%
1 AR Juglans mandshurica ik 9 R 11.6
2 AR Acer mono B AR} 9.8
3 T &M Carpinus cordata JEHERE HEAFE 9.1
4 BT T Syring areticulate var. amurensis TERE AR 6.8
5 S48 Tilia amurensis R ] 6.
6 A Ulmus davidiana var. japonica il Hikh 5.6
7 E AW Acer mandshuricum PR PR} 5.2
8 WA Tilia mandshurica B HRIEE 4.7
9 LI Pinu skoraiensis g R 4.6
10 K HHHI Fraxinus mandshurica S R AR 4.5
11 ZAHA Ulmus laciniata & Wikt 33
12 S i Bk Quercus mongolica )& 7o 3Bk 3.2
13 B BE Phellodendron amurense HBER 2R 24
14 EH Corylus mandshurica %R HEATRE L9
15 JEBL T Euonymus verrucosus Brls BxF 1.9
16 FEEMK Acer barbinerve B I B L 13

1.2 AEBERAR gy

Zhang %51 FI| F 2 JC 18] AR} ( Multivariate Regression Tree) 7775 A1 MK 28 FoB (I ST REHB R 23 1 4 AP
FIR AR (K 1), Hop A8 1 615 248 4~ 20mx20m #E 7, A5 45 /R B A B4 ( Ulmus davidiana var.
japonica) FTHIMR(A. triflorum) ST WAL (Lonicera maackii) %5 ; /EEER 1 A FREH P T O, J8 T Hb
POLLZZ AR R A B, AEBERL 2 0% 85 N 20mx 20m KE 7, A B AR R Bl A T S ML L0 A L TR B (A
tegmentosum ) 5 ;s HEIE I 2 A FHEMZE b7 AT 1, JB TRk KT 453.6m B ARIE () =186 ) A8, 4
SR 3 RS 4 ERAT R B ZE B R TR T 453.6m BT (<186 ) AE s, b
3 f 7 52 D 20mx20m K7 KA T 465.72m  FEAEHL P I AR R/ $8 7R AT AR (AL mandshuricum) (ZRAE
IIHMFAE ( Philadelphus schrenkii) FETEM(A. barbinerve) FIVPHi (Abies holophylla) 55, 1% 4 A% 143 NEETT i
WR T 465. 72m, 45 7~ B A 4 K Bk, 7K ¥ 4E Wk ( Sorbus alnifolia ) . 24 W #i ( U. laciniata ) . B #& ( T.
mandshurica) 5% .
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Fig.1 The distribution of the habitat types in a 21.12hm? research plot in Jiaohe, Jinlin province
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Tm) BEHE (RS 2. 1—3m; A BT 4. 1—5m) JRIHEI(ABER 3:1—2m BB 4.1—2m, 12—16m) JRELTL
X (L 2:1—15m) . HAR 10 DMYFNTERTRBEE R EREREI,

®2 AEEEFUHEZEME S HRE

Table 2 Spatial distribution characteristics of species in the different habitats

YyFlr Species H: 8% Habitat 1—5m 6—10m 11—15m 16—20m 21—25m 26—30m
EE H1 c c c c c c
H2 ¢ c c c c c
H3 c c c c c c
H4 ¢ ¢ c c c ¢
BOTH H1 c c c c c c
H2 c c c c c c
H3 ¢ ¢ ¢ c c c
H4 c c c c c c
F H1 c ¢ ¢ ¢ ¢ c
H2 c c c c [ c
H3 c c c c c c
H4 c c c c c c
BB H1 c ¢ c c c c
H2 c c c c c c
H3 c c c c c c
H4 c c c c c c
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PFf Species 5% Habitat 1—5m 6—10m 11—15m 16—20m 21—25m 26—30m
FAR /N H1 ¢ ¢ c c c c
H2 c c c c c c
H3 r(4)c(l) ¢ ¢ r r r
H4 c c c c [ c
AR H1 c c c c c c
H2 r(2)c(3) c ¢ c c c
H3 r r(2)c(3) ¢ c c c
H4 c c c c c c
i HE H1 c c c c [ c
H2 r(3)c(2) c ¢ ¢ c c
H3 c c c c c c
H4 r c c c c c
B H1 ¢ ¢ ¢ c c c
H2 ¢ ¢ c c c c
H3 ¢ ¢ ¢ c c c
H4 ¢ ¢ c c c c
241 #y H1 ¢ ¢ ¢ ¢ c c
H2 c ¢ c c c c
H3 c c c c c c
H4 c c c c c c
stk H1 c c c c c c
H2 r r r c c c
H3 ¢ ¢ c c c c
H4 c c c c ¢ c
£ ® H1 c c c c c c
H2 c c c c c c
H3 ¢ c ¢ c c c
H4 ¢ ¢ ¢ c c ¢
Sk H1 c c c c c c
H2 c [¢ c c c c
H3 r(3)c(2) ¢ ¢ ¢ c ¢
H4 c c c c c c
T4t H1 c ¢ c c c c
H2 c c c c c c
H3 ¢ ¢ c c c c
H4 c c c c ¢ c
[EW N H1 c c c c c c
H2 c c c c c c
H3 c c c c c c
H4 ¢ ¢ ¢ c c ¢
JK it H1 c c c c c c
H2 c ¢ [ c c c
H3 r(2)c(3) c c ¢ c c
H4 r(2)c(3) c c(1)r(4) r(1)c(4) c c
1 H1 c c c c c c
H2 c c c c c c
H3 ¢ ¢ c c c ¢
H4 c c c c [ c

r RRBENLA A, o RYFRBEDG, v(2) c(3) FORTEARL Y REIEF AT 2 AR BEDL i 3 A RS RAE 440 ; HI g AEBE R 1,
H2 MR8 2 H3 ARl 3, HA My sl 4
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Fig.2 Spatial correlations of diameter growth of 16 woody species in different habitats
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Fig.3 Proportion of the intra-specific relationship for all studied species in different habitats
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