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Niche characteristics of main plant species in spruce-fir forests in Changbai Mountains.
LIU Wei', CAO Wei'** ('Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang
110016, China; *>Graduate University of Chinese Academy of Sciences, Beijing 110049, China).
Chinese Journal of Ecology, 2011, 30(8) . 1766-1774.

Abstract; By using TWINSPAN, the 23 sampling plots of spruce-fir forests in Changbai
Mountains were divided into eight community types, and, taking this division as one-dimensional
resource state, the niche characteristics of 12 main trees, 13 main shrubs, and 18 main herbs in
the spruce-fir forest communities were analyzed by using Levins and Hurlbert formulae of niche
breadth and Pianka formula of niche overlap. In tree layer, Abies nephrolepis and Picea jezoensis
had the biggest niche breadth, and were the main constructive species of the forest communities
in this region. In shrub layer, Euonymus pauciflorus and Acer ssp. had larger niche breadth than
other species. In herb layer, Dryopteris crassirhizoma, Oxalis acetosella, and Maianthemum bifo-
lium had higher niche breadth, showing that these species widely distributed under the dense
canopy of the forests, and had strong capability to adapt to the environment. The populations with
larger niche breadth could produce smaller niche overlap, while those with smaller niche breadth
would have larger niche overlap, mainly depending on the biological characteristics of plant spe-
cies and their demands for environmental resources. From the viewpoint of the distribution pattern
of niche overlap, there generally existed niche overlaps among main populations, but the niche
overlaps were mostly at low level, indicating that the interspecific competition generated by utili-
zing same resources or occupying specific resources was not intense, and the environmental re-
sources could be sufficiently shared by different populations. The spruce-fir forest communities in
Changbai Mountains were at relatively stable stage.

Key words: Changbai Mountains; spruce-fir forest; niche breadth; niche overlap.
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TR R 28, AN S BRI A X 9 U A R R e T 3%
TEHAEREE A DO REAL Bt n] S iR e ir A B V%
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TR MRMFRIEET K, & th = A28 (Picea) FI
RAZJE (Abies ) B Ff 41 5 8 Sk 32 22 21 1 1) 5 2 B
T BRI SR SR SR B
HAREALZZE . ARIRE TR kil s A H
A PR P ARS8 A 1 S PAT 8 JHL 7 JHE V6 IR B 1 O
BT T EA SR EREN . s TR ESE R
PR SR E AR A BT I AR R R Y
UM EAAESHE, BB E Rt 2
Pl Tl 8 F A, o2 1 ARl A Ak Tl i) 3 22 i
B}, R T = AR AR 3 5  BEAE 7 b 5%
WAL WA AR A K IR AR R HRRK
+ YA AT S Dy AR AR (AR
4 2001)

FIHFT ML, HN T 2R MR ES A
B AR DY T AP — A (R A, 1998 ; 51
N 2007 T E R4 2010) , 60 3% [E b 43 1
BRI R D& R AU X ) 2 8 2R E S
PRI DR GE AR SCGR AT L= R A2k
FETE BRI R R 0 A2 AT, 48 R 12 b X S A )
FREEAERERS AT RE A, A B G R AR ARE I 1 I
PR GEUR A A FAR L, I 43 B3k — DX 75 1)
FEME, XA b X TG AR =8 AR 285
PP LR} KA

1 HARMXREHARTE

1.1 WFFRIXARAL

TR IX AL T A SRR X, H 38 A 45 R
41°41'N—42°14'N,127°51'E —128°21'E, Z<HfiIX
S T2 2 XU ) ) Il A KRR A, A B R
FEVy  H BRI 2T, SARBEESR AR, 1
JED SR s B R A A L A SR I B e &
AR S A, BESTRE LA T L H AR AR IX
TR 900 ~ 1800 m,, “SAZZEHY LAY LU M i AR
5k &, R ZE DL Z % M £, R 1100 ~
1800 m JEBUME £ AR, 3R R B A KUK =
VDI T L AR BT AR 3 XA T FEH R
e FROKE R 2% AR, 1 HFEHESRIE
TE-20 CA A, 7 A FE¥ERRL N 15°C - F R

0~2°C, CHH I 80 ~ 100 d, F& /K & 800 ~ 1000 mm
(ZFEARE,2001)

1.2 W5k

1.2.1 HHs KAWLmX SR Emam
2 BRI BTG AR ) T R A — R
Shy K BBURE b 18 B AR L AR B X8R 900 ~ 1800
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1) EEH, AFFR FAE Y A EZAEAE N
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A HiA AR 29 Bl HEA 47 Fh HEAR 54 Bl LIk
PR 130%23 14 i e 22 {8 25088 4 B, SR FH TWINS-
PAN #4328 05 i, Al H WinTWINS 2.3 (Hill &
Smilauer 2005 ) JEATHEE 2 RIR] 4
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KEFRIIZEAAE SR, b T2 A 807
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HEMNES, pauciflorus+Corylus mandshurica-Carex callitrichos) ;

ARG EE D E . Levins A2 257 58 & ( Levins,
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B4 M SRS B Y% (Ass. Pinus koraiensis + Abies

nephrolepis-Euonymus pauciflorus+Ribes komarovii-Oxa-

lis acetosella+Maianthemum bifolium) ;

I RAAZ+LIAS TR L + R I BE + LA AE
—HLZEBE B R+ & R+ SRR RERE VR (Ass. Abies
nephrolepis +Pinus koraiensis-Euonymus pauciflorus +Ri-
bes maximoviczianum+ Linnaea borealis-Dryopteris cras-
sirhizoma+ Carex ssp. + Maianthemum bifolium ;

Il RS2+ I+ ZDAN - BE DK+ TR B 7 + 6
-4 1 & B BEVE (Ass. Abies nephrolepis + Betula

platyphylla+Pinus koraiensis-Acer barbinerve+FEuonymus

IV RV A2 + B AE I A — 558 DKM — M R 5 =5 ik
EIRISHEVS (Ass. Abies nephrolepis +Larix olgensis-A-
cer barbinerve-Athyrium multidentatum eic. ) ;

V' R+ 71— M AR e p + Fe B -
R e Sk B+ R W FE V% (Ass. Abies nephrolepis+Picea
Jezoensis-Actinidia kolomikta +Acer barbinerve-Meehania
urticifolia+Hippochaete hyemale) ;

VI RVEAZ + 1085 A7 - IR R + i e R & -
R ZE 055 5 R + 22 AR AL + LU R VR (Ass. Abies
nephrolepis + Picea jezoensis-Ribes horridum + Lonicera
edulis-Dryopteris crassirhizoma +Streptopus streptopoides
var. koreanus+ Oxalis acetosella) ;

VI #8242 + RV A2 - i e R 2 & — IR i 5 5
BN EEREYE (Ass. Picea jezoensis+Abies nephrole-
pis-Lonicera edulis-Pedicularis resupinata + Calamagros-
tis angustifolia) ;

VI £ 8% 5 A2 + {5 M- BRI+ L 7R T 7 - B i
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nii-Acer ukurunduense+Syringa wolfi-Cacalia komarow-
iana+Osmorhiza aristata) o
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VR R B Se 1 ) b 2 B0 AN [i)  [] 4, 5z ke
TR A S AR A AT D7 ORISR 45T T Y
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3V RE 1B, X5 YR R T TE 23 AR T AL Y
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Table 1 Niche breadth of dominant species in the spruce-
fir forest community of Changbai Mountain

PrJ& F5 whAa Rk EZ AN
B B; B,
TRZ gl SRS Abies nephrolepis 0.870  0.875
@ AR A Picea jezoensis 0.540  0.759
@ AEMk Sorbus pohuashanensis 0.532  0.744
v ERER Acer ukurunduense 0.502 0.702
@5 TFHER Acer tegmentosum 0.375  0.640
6 ZLFA Pinus koraiensis 0.282  0.556
q7 BEMR Tilia mandshurica 0.252  0.509
q8 TEME Betula ermanii 0.224  0.461
q9  BALTEMHL Larix olgensis 0.181  0.434
ql0 K& Populus ussuriensis 0.157  0.355
qll B Tilia amurensis 0.148 0.373
ql2  FAHE Betla platyphylla 0.136  0.416
WARE ol IERR 0.747  0.450
@ R IF Euonymus pauciflorus 0.649  0.397
3 /MK Acer komarovii 0.634 0.411
g EEWKI Acer barbinerve 0.612  0.374
g5 KHZIE Ribes komarovii 0.581 0.238
26 RILF % Rosa marretii 0.490 0.188
g7 FRZSHE Ribes triste 0.478 0.201
o8 AEiik 0.467  0.266
@ TRERIERE Actinidia kolomikia 0.439 0.167
gl0 JRMZSHE Ribes maximoviczianum 0.432  0.169
gll AEHRAE Linnaea borealis 0.367 0.134
gl2  WHERAL Lonicera edulis 0.366  0.125
¢l3 KT H Syringa wolfi 0.223  0.048
AR cl i ey Dryopteris crassirhizoma 0.813 0.685
2 IS B Oxalis acetosella 0.801 0.600
3 M-SR Maianthemum bifolium 0.760  0.593
4 FHWIT Osmorhiza aristata 0.760  0.603
¢S5 HATHIAKAE Streptopus streptopoides var.  0.746  0.542
koreanus
6 0N L Mitella nuda 0.734  0.446
7 BMERE Cacalia auriculata 0.702  0.481

8  WRILEE K Circaea alpina var. caules-  0.673  0.471
cens

c9 TR T BR Athyrium multidentatum 0.672 0.454
cl0 B Cacalia komarowiana 0.660 0.454
cll AWK Hippochaete hyemale 0.623  0.3%
cl2  BIKEEEFR Dryopteris amurensis 0.607  0.291
cl3  ZHEE Carex erythrobasis 0.489  0.226
cld  FFEM B Meehania urticifolia 0.400 0.167
cl5  FEATFEH Carex callitrichos 0.384 0.118
cl6  /NHEE Calamagrostis angustifolia 0.348 0.119
cl7  SEEEEE Carex latisquamea 0.232  0.0064
cl8 R EE Pedicularis resupinata 0 0

Bj] Levins éE/MﬁﬁE,ana Hurbert =250 58

0. 870 F10. 875, HIKAKIWK Ay fa b < 42 AL | A
L Rt AR NG 3 TR L W A A /NN
oy ERARORT AR B4 A S A T8 FE N, L B S B4y
o 0.223 0. 181 ,0. 157 0. 148 0. 136 F1 0. 461 |

0.433.0.354.0.373 #10.416, HFZXEK AL
BRI 0B B, U | LA IR AR
TS LRV AL M B85 75 A2 19 HE AT DR HC R B 85
URAA I RE 718 , AR SRR AR A R i 2 p ) iz
O R S VR SR A LA A SO A A B
Ko AR AT AL KT SBORT AU
S 5 IR A GEIR AL, AR 5 R LA VA 2
B R Sl 1 DR DL 4l 4 P A b A7 A
AR ALTERE /N, AR e 38 5 0 A R TSR
A DX, BIAE I F L 22 VA BRI R 20 1) L3, 230
V. i LU HERRA Y DX Sk A1 R B B8 D A7 A
T VA2 PR A8 P JRE Kt D't 5 20 3R 35 B 94 1
P, A EAE T I A5 BE R R b B 2 BB A
X PRI IR A 22 | DRI 73 A1 90 PRl 5 e 7 £ 2
(L 58 BRI FEREE B . FTRAE Y, R
1 BT AR Pl AL 25407 5 JEE 0 A9 45 R S e 1 i
X Z R AZARRE T TR A AR TRV A A v Y 3
TE TR A B TR P81 _E oA i) 2 2R BE

TETEAZ FAERE B TR A TP /IR BN 52 ok ik
HABRW LB GEE, F B,S B, 7058 0.747
0.648.0. 634 .0. 611 #10.450.0.396.0.411.0.374,
JEARAE R ACRIILAR T A A 250 SEE /N
AERE BRI TP FL 55 B, BETR B, 1& 0 25 v A2 K
ARPABE R bR N BV IR A PRI, 7252 PR b J LT3 A
THTA B R X A M T RE T ik, i LA,
ARKAASAESE , WHERELMILAR T A 8
QR REAZ B9 EEE R Al BB A BOR B9 2, E L
A SO TSN X2 PO i RE R A B B
T Ao, JUFERE S 58, DA T A B80T SRR G 258 e, A
OM A TRR RIS MY AR T H I FEEOL, B LR
T T HEK R DA TRt 22 A1 198 S e B L 37
OIAR XIS HE SR Y B WD, XA 2R B IR ER I
AR I BE 330, A= 25 82 B4 00 il DUk 22 b 5 U5
PREEHYA FRE 85, S 0 A TR AE B AR5
D L BRSO

B R PR BRI R T SRR R A,
ABRIESAMTER, B, 5 B, 70514 0.812,
0. 801 .,0. 760 F1 0. 684 0. 600 .,0. 593, HAE A F A
JEB) R RAR A7 AT T A Y 2 s 8,
Aii )z W I EA B IS IV RE T, R A S BE
FERRR /N BT 0% 5 e MR O e Y A 2 A
oL NS O SRR o O e SRS A S VS
X SR R E AU A T — P SR | R RS
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Table 2 Niche overlap of dominant arbor species

75 @ 3 @ qs q6 q7 ¢ © ql0 qll ql2
ql 0.679 0.796 0. 657 0.513 0. 486 0.631 0. 440 0. 640 0. 680 0.348 0. 539
Q@ 0. 902 0. 681 0.297 0. 162 0.118 0.929 0. 189 0.124 0.218 0.128
el 0. 682 0.199 0. 140 0. 209 0. 747 0. 294 0.248 0. 081 0.243
@ 0.510 0.356 0.159 0. 566 0.536 0.215 0. 240 0.195
Qs 0. 661 0.345 0. 050 0.373 0.203 0. 854 0.277
a6 0. 576 0.011 0.348 0. 169 0. 489 0.743
q7 0 0. 347 0.754 0. 224 0.914
0 0. 025 0 0.019 0.019
© 0. 682 0.023 0.275
q10 0. 083 0. 687
qll 0. 067
WRTFSHEL,

IR IRA B R E RN, FAE S MBEIRA, X BRI SRS IR AN AN, X T A 5 AR BB rh Ak

R ) 235 SR 75 XU Ml s e Y = B RS A ) 1 G U R F
LRI IR 8 23 A R

LRI 3 NIRRT LR, o R M EEE
RS K B B R A S0 58, X 5 LR R e
FRA AL ARAT . LU ZE 8 B BR | LIRS A
RS R T ATRE TR A 38 N 2 AR B
T A IR DRI VR A AR P T ) b A A s
2.3 AEBNES

Az A H A S AN [ R 1P ) — ¢ U 2 2 [
AR TR (B B SR A R AE) TR AR RS
B bR A RS, — 7 TR M T AR T
AT AR G DR R 17 7= A B 5 4 O 2R T st sz ke
TR TR AR S N FECR L AR, 2 SR
[ B AL A= 2 R e R SO 7R A S T T 1
SR LA FH 2 4 M B D) 2 7 A R ) A A T
B (LERS,1999), TR WIS, o
205 FE AR S EMRZE TR MRS T
MR Z [A] XA AE B 580 1 DG JE ) R T A AF 5 K A [] —
JEURFIHE P8 LA AN ]2 R AR ] 2 A1 BE R xH<
SN PRy 7 N O Fa R WA EE= 2 VB i WA i V8
2.3.1 FEERAWMOESMNES ME2 15,
g K2 5 EMER S N & m A 0.929, Hk o
% 75 K2 5 A0k 0 A= 25 7 T S {35 21 0. 902, 1
% 7 425 A AR B 9 AR 2540 T B (o A AR, &2
SYARFE 0. 1 ~0. 3, 3K 0 BEJ& AE (i 2 AZ 4R Jy e $4h
(RETR R, RPN BV W, 335 T i 3 58T | T 9898 L
Uk e AEMSE A A AE TSR] T2 0GR B
PERI B AE KR, X 5 EATEA ST TR LA
B EAMER S, BLAN, kA2 5 RN ETE
PP A2 S BB 0. 679, Uil

OSSN R S ) ﬁﬁﬁﬁ*ﬁumi%%%
P E RO A TR AR P B AR L B, T T 3
M EAPIRES

FEAT 66 AFP LA 2 AR I &k

SRR K E S A AR S A, DRSO

T AR 2 ()X B U IR I B R AN — 3, A B A A
HEMES, BREBSBERZENESE
(0. 754 ) WAH 42 5, 2% B K75 4 5 MR AR 22 [ 1 X
GO T SR YA Rt HA AR, SEPRIE H 2
W, B AT i € S0 ke
AR 30 IO 7R AR 35 e 4 LR TS L 3 AR AR 1 R
DI A 3 T K7 A FORRAR DU 335 7 A= 4 A T 4K 45
I\ IR HE K RAF S sl 45

A A F B AL /N A S S8 B — 5 Bk
R NEN BRI BRI R A2 HA oK
AR I FLS AR A A & AR,
FE0.35 ~0.80, HH AN, Az A0 T BB K M 4 Fh
[ LA 58 oo ) A A F S 5 T A A D8 BE RN
A S B — AN R Ry, A A A B Y
Yol L IR IS TR A, A6 At ) R 3 T
e i LT A e S R (R S S S D o
OIRE BOY VA '?i?%zj:r;mm%/xﬁé@ﬁﬁﬁﬁ
MR, WAL, K AL = &R A R
IV AR 1 AR B HL AT /N 1 A 25 A 5 BE (43 R
0. 1360 F10.2516) fH 2 EATZ 0] 19 5 & (H AR &
(0.914) , HJEPA, A 2507 96 B 3 A PR AR B 1Y
AW AT B SR ], X ERBE R IR A BER AR, 3
BEFBOT A 257 58 B B (1 ) ol ) A s 1 2 S A
S,

WA ZS A T S E AR AR R L (L) mT T, TR R
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Fig.1 Distribution characteristics niche overlap values
0-0. 1 FR/RABALEEETE(0,0. 1], HAt 2k,
P07 B 0 ~ 0.6 AYFhXT A7 4238 Fl kit 1
72. 7% , Fa) A 255 B S A B S AR (i 1, 25 A
X BE IR A AR — 5 19 04k, X Bt IR A S =2 L
FEIT, B TE] B RS B
2.3.2 FEGEAMARESAES MR AR,
REZRRE SO 2 ISR S SR Ik SRR
FAURAE AL AL S IR 20 R Tor SR AR
T TR TP S5 A A5 Al ox 22 ) ) A 25 L B A
XA, 43 3 24 0.943 0. 903 0. 880 ,0. 876 ,0. 848
F0.805, LA b A= 2540 H B A5 i (D X 22 ) BEAE AR
] A AE T ST X 3 B A Mo 9 AR )~ R PR O A
AL, B[R] — 25 6] N A A R L AMAE R 7[Rl — %
PEAL B AR (B 5 305§, 2005 ) , I BE U8 11
RE ST AHIE

PR K I, 1) Je W e B R 238 E 5 R I 2 E 22 1)
AR T R I A 35 AL EE A (0. 943) |, 3% ] AE 2 )
Py hon PRI G IR A 5 R 0 A/ I , ol 1] B Y
SR AT BT BOR  A= A FEAEE,

ML 5 XF A E S 0, R LeFp X} I8
TSR AR 1% R 7 1) B SR A AR W 2 R RN AH AR
ASALTEE R, 5 A A A 86 S A
REANTC, A0 AR 257 9 JE 5 R I AL Bk 5 JF Al o 38 1)
ABNEBRMBEEZIE0. 4 LN, XRS5
MRS —FREAE ST U - r 5 s Tl RN Re T,
T A 25 A7 B 25 U 3R 7S 45 P R X W U ) L 8 g, B
FORFIXS Z Al A7 B 58 4 06 R (AT 1997 5 B
TRAEEE,2008 ) o AR A7 T BE AR Y A e R 2 A
TLZR T 7 5 H A A iy A 25 A7 o038 DK 3l 557N
M1 o AR E A A <0. 5 R i 43
FIXTE) 74. 4% ,IF HAE 0 ~0.3 N B 54 HE
FRXT Y 53.9% ; WA SN EEE WM, ES
B ZETE 0.8 LA L ARIXT 23X 19 7. 7% ;
ASNTESE 0 BRI 5 X, XULBHZEM T
MEARR , FEREAM A SN R EE , (HRAES
o T B R B AR, XU B S G IR AN EN, TR UR AL
EEFI . RN HEARZMOE 2 iR ZGE 5

TEAFRFRT o FEMK SO 2R BE AR S W EARERR T R MR S AN H
JEARAE FERKBER S FEMK AEMK S SRR bk SRR E TR AR PR AR S S R A RO
x3 FTEEAMMESHEERE
Table 3 Niche overlap of dominant shrub species
5 2 23 gl &5 g g7 o8 Y gl0 gll gl2 gl3
gl 0.239  0.690 0.436 0.204 0.417 0.301 0.616 0.332 0.182 0. 250 0.242 0.763
2 0.556  0.541 0.848 0.136 0. 805 0. 027 0.367 0.764 0.563 0. 096 0.014
23 0.427 0.184 0.219 0.763 0.251 0.411 0. 754 0.709 0.073 0.510
o4 0. 427 0.229 0.352 0 0.538 0. 391 0.088 0. 022 0.076
25 0.051 0. 440 0. 109 0. 350 0.326 0. 153 0. 060 0.013
26 0. 151 0. 468 0.077 0. 106 0.315 0.903 0.181
g7 0 0.120 0.943 0. 880 0. 087 0.024
a8 0 0 0.249 0.631 0. 538
29 0.119 0 0. 006 0. 049
g10 0. 876 0. 082 0. 001
gll 0.377 0. 005
12 0.023

YIRS A1,



1772

O30 M

R4 FTEEFMAESMNERE

Table 4 Niche overlap of dominant herb species

F5 2 c3 c4 c5 cb c7 c8 9 cl0 cll cl2 cl3 cld cl5 cl6 cl7 cl8
cl 0.627 0.715 0.542 0.679 0.541 0.735 0.557 0.450 0.719 0.532 0.437 0.498 0.728 0.202 0.143 0.298 0.035
2 0.845 0.623 0.921 0.961 0.561 0.641 0.786 0.746 0.347 0.525 0.486 0.337 0.287 0.368 0.263 0.245
c3 0.428 0.701 0.889 0.347 0.489 0.752 0.538 0.313 0.240 0.810 0.276 0.419 0.154 0.014 0.024
c4 0.550 0.433 0.668 0.653 0.625 0.467 0.613 0.736 0.173 0.533 0.296 0.743 0.627 0.572
c5 0.862 0.753 0.668 0.585 0.931 0.406 0.646 0.371 0.365 0.212 0.301 0.396 0.262
c6 0.404 0.535 0.782 0.679 0.246 0.355 0.559 0.143 0.361 0.213 0.093 0.102
c7 0.806 0.329 0.823 0.556 0.862 0.138 0.617 0.180 0.235 0.785 0.195
c8 0.457 0.591 0.213 0.890 0.358 0.425 0.167 0.125 0.847 0
9 0.345 0.564 0.266 0.416 0.313 0.709 0.281 0.092 0.105
cl0 0.404 0.641 0.225 0.348 0.097 0.266 0.434 0.255
cll 0.320 0.162 0.501 0.712 0.413 0.213 0.415
cl2 0.145 0.365 0.062 0.412 0.947 0.366
cl3 0.076 0.368 0.008 0.001 0
cl4 0.007 0.098 0.330 0
cl5 0.044 0.003 0.017
cl6 0.259 0.942
cl7 0.207
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