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Abstract: The goal of this study was to determine the relative contribution of habitat differentiation on the radial growth of
forest trees and to understand some underlying ecological mechanisms that may affect these relationships. Forest growth data
for the period 2009 to 2014 were collected in a 21.12 hm’ stem-mapped temperate coniferous and broadleaved forest in
Jiaohe, Jilin Province. Based on habitat type classifications, three ecological null models, Habitat Complete Spatial
Randomness (CSR) Process, Species Complete Spatial Randomness Process and Species Thomas Process were employed to
test the significance of radial growth-habitat associations. Furthermore, Pearson correlation analysis was used to explore the
influence of topographical variables on radial growth. A total of 36 species were included in the analysis. The following

results were obtained: (1) Sixty one percent of radial growth exhibited significant associations with habitat types based on

BEE&TE : HRE ARG TH (316706435 31600480)
W #E A #1:2016-03-03; W 4% i A H #3 :2016-00-00
* MIVEH Corresponding author.E-mail : zcy_0520@ 163.com

http ://www.ecologica.cn



2 S % 378

the Species Thomas Process; whereas for the Species CSR Process and the Habitat CSR Process the corresponding
percentages were 94.4% and 86.1% , respectively. (2) Comparing the discrepancies among species of different life forms,
we found that the habitat preferences of shrubs and small trees were similar, whereas trees had significantly different habitat
preferences. The radial growth of shrubs and small trees were positively associated with habitat type 1 at a relatively low
altitude and on flat terrain, but were negatively associated with habitat types 2 and 4, which had a relatively high elevation
and on steep slopes. Conversely, trees were positively associated with habitat type 4, but negatively associated with habitat
type 1. Furthermore, the radial growth of trees was highly sensitive to habitat heterogeneity when compared with that of
shrubs and small trees. (3) Pearson correlation analysis indicated that up to 86.1 percent of growth rates were significantly
correlated with one or more topographical variables. Among the four topographical variables evaluated, elevation turned out
to be the most influential factor for radial growth, followed by slope and convexity, whereas aspect was the least influential.
The results of this study suggest that habitat heterogeneity and niche differentiation have a considerable effect on radial

growth in the temperate coniferous and broadleaved forest.
Key Words: radial growth; habitat association; topography; habitat differentiation; life form
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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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Table 1 The association of species’ radial growth and different habitat types
)Bh Thomas Species Thomas YIFl CSR Species CSR 355 CSR Habitat CSR
H1 H2 H3 H4 H1 H2 H3 H4 H1 H2 H3 H4

FFf Species

FHi Ulmus davidiana var. Japonica + - N - + - + - + - N -
PP Acer triflorum + - N - + - N - + - N -
JKBIMI Fraxinus mandshurica + - N - + - N - + - N -
WIBEAR Juglans mandshurica + N N N + - N - + - N -
W Tilia mandshurica - N N + - + N + - + N +
T-4:HMi Carpinus cordata - + N N - + - + - + N +
S ER Quercus mongolica - N N + - + N + - + N +
AW Acer mono - N N + - N N + - N N +
TIHEB Acer tegmentosum - + N N - + N N - + N N
TKIAERK Sorbus alnifolia - N N + - N N - N N +
LM Tilia amurensis - N N N - + N + - + N +
ZIH) Pinus koraiensis N + N N - + N N - + N N
AEHIAN Fraxinus rhynchophylla N N N + - N - + - N - +
S Ulmus laciniata N N N + - N N + - N N +
114 Populus davidiana N N N + - - N + - N N +
F#E Betula platyphylla N N N N + N N N + N N N
448 Acer mandshuricum N N N N N - + N N - + N
KEHM Ulmus macrocarpa N N N N N N N N N N N N
WAHE Betula costata N N N N - N + N - N N N
T Maackia amurensis N N N N + - - - + - - -
HHE Phellodendron amurense N N N N + - + N -
PR Abies holophylla N N N N - N N N N
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Y1%h Thomas Species Thomas YIFh CSR Species CSR A4:5% CSR Habitat CSR
FF Species

H1 H2 H3 H4 H1 H2 H3 H4 H1 H2 H3 H4
T 7 Syring areticulata var. Amurensis + - N - + - N - + - N -
2% Padus racemosa + - N - + - N - + - N -
FZ® Rhamnus davurica + - N - + - - - + - N -
1T+ Malus baccata + N N - + - - - + N - -
2R LM Acer ginnala N N N N + - - - - N -
FREBM Acer barbinerve N N N N N N N N N N N N
AR Lonicera maackii + - N - + - - - + N -
SN D Euonymus verrucosus + - N N + - N - + - N -
TF Euonymus alatus + N N - + - N - + - N -
¥ B Euonymus macropterus N N N N - N N N - N N
ZRACIAEAE Philadelphus schrenkii N N N N - N N N - N N
ZRALFAE Rhamnus schneideri var. manshurica N N N N - - + + N - N +
B Corylus mandshurica N N N N - N N + N N N N
K 2.4 Lonicera ruprechtiana N N N N N - N N N N N N

CSR: 5E4=5[A]Ffi#ll, Complete Spatial Randomness; H1 F/RA48 1, H2 FnABE 2, H3 RRAERE 3, He FonEsi 4; +FRIEREL, -Fnf
KB, N Fn k.

R2 PHERAEKSEREREEXHRESIT

Table 2 Significant associations between studied species’ radial growth and habitat types

A 55 I Habitat associations H:4% CSR Habitat CSR Yyfh CSR Species CSR fh Thomas Species Thomas
4551+ Habitat 1 + 15 16 11
4% 2 +  Habitat 2 + 9 9 3
4% 3 +  Habitat 3 + 1 4 0
554 +  Habitat 4 + 10 12 7
Mit+  Total + 35 41 21
3% 1 - Habitat 1 — 12 17 7
4552 - Habitat 2 - 15 20 8
3% 3 - Habitat 3 — 3 7 0
4554 - Habitat 4 - 14 14

Bit- Total - 44 58 24
Jit Total 79 99 46

+FORIEMISE, —FORTEGAMR, N FRHt.

Yyl Thomas 1 R AR F 22 Yy b5 A= 58 W 35 G HK , HE AP AR M 5 ARAR 1] A2 1 AT LA A B8 i 4
TR S ENTAAEI 822 57 AT AR G458 1 1ESCHR, 52E5E 2 FIAEST 4 670CHK I ARTEAN [ A 58 v )
BPAFAEIE SCBME  (EAE AT 1 P 0 SCH Ay U3, AR 4 R SCH i L3 (181 2) .

FIHH Pearson A R LGSR K 5L AR B Z MM SC R o BRI W0 Fs FE B TF ( Euonymus
macropterus ) FMIARACLIAEIEZ Ah , HAR YRR 22 /0 5 —Fi i A8 & 2 AHC, S A B 86.1% ., 25 DMIFh
A I SRR F AR O (IEAR SR 10 A4S, FAAHSE 15 AS) 522 AW 8 A 1 S 3588 (8 35 A 56 (TE AR 56 10 A, A
FKA245) 520 WA B AR S MR A O CIEARSE 11 A4S, SR SC 9 A4>) 5 13 NI AY A= 1< 5 35 ) (225 A1
FK(IEAHZE 6 4>, AR 7 1) .

3 e

AP Thomas i R A S AR A < 5 AR BEOCIHRME AN PR ST AT 5, R THZad e e ol it 60% 19 9)
il B B 09 A B ORI, U ] AR 35 2 S e R R B R TR P AR AR [ A R BN R, BRI R Y
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Fig.2 Effect of different life forms on the associations between species and habitats
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HARARD R B IERHK . A8 2 FIAESE 3 WX T AR 05 2 Jm T F B3, AR5 3 Jm T B, AR5 3 DR
ST RS 25 IR AR BT 2 A3 RE TR b oI DA FEESE B S L B R 1 B s > Bk 8 2 AR
WEFRA L FRAT R C R — 20D PRI, FEAE ST 2 AP AR AR A R B R G B 1 DL R 5 0k, AP A RE A A
WIRAAEARTICILIE (B AE55 3 AR LR R A iR B b e, A8 4 A0 T el dh X3, R RE B — 2
FOSBEHE J T2 B3 DG IR ARAF R A R T IR AR ) A TR A FIATE AR ) = B2 52 R S SR s b
RPN EAR BN Ry 5 2k 5 28 BT 04 ) ol B AT 5 D0 AL PR R ARR AR, DR I 0 A= 35 B 45 SR L e AR
{10 Gunatilleke %52 A Az K AE TR — DX 314 T S W R 7 i I 44 55 3 R 45 05 T A7 A 2 5, DTG 6 4 30
SRR ILAT AL FERR A4 AR DG AT 5T e W AR A TR] — XA A 5 ) Ao 22 ) 1R A 2 B i AS () A A B3 G Bk
PSS RS A DL R R IS 9 A BRIEAR (9 F1HE ( Betula platyphylla) FUKE (B, costata) ¥R
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P A S O A A, HE Ay 8 D R R [ W 2 ) A B DGR 1k 25 S W A, K il M0 ( Fraxinus
mandshurica) FIAEMMI(F. rhynchophylla) [RAA BRI @AY, (H/K MY A2 15 A2 88 1 TESCHK 101 46 #h A0 )
PR AT 4 TESCHK ; R ARG R o AR S A, (B R A i) AR S AR 0 1 IE SIS i A
KAGANE 4 TR SR T AR A A A U 5 SR B S 35 i) LR B i o DA 2 SRR I AR MR S W o 2 1]
[l A 1 AR SR IR oA, DA 2 i R A RN A B0 A TR o RIS BRIE A 1 A A PO T i i B AT
(LSRR, TR A i MR AL M T RN I AR ORI BRI, B IVR A P - A B 56
BRVERITST , T B B B AR AU AR S LA S R G2 R RPAIE , A 98 A 18 S RE DR o A 58 22 e g Wi 7, 36— 25 YR 2
7R BRIV TR AR A 5 AR B 2 AT SR ATL A
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