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Abstract ; In order to understand the niche characteristics of dominant tree populations in karst forest, community inves-
tigation was conducted on three topography sites (hillside, valley and funnel ) in Maolan National Natural Reserve.

Niche characteristics of dominant tree populations at three topography sites were analyzed by niche breadth and niche

Wim B HA: 2018-08-29
E&WA: HFEAARBFERES (31660107) ; 534 HARI RS [ BRG] 59(2012)2280 5 1 St M ARSI H (B A& F
H AA[2017]5726-45) [ Supported by the National Natural Science Foundation of China (31660107) ; Natural Science Foundation of
Guizhou Province [ (2012)2280) ; Planning Program for Sciences and Technology in Guizhou Province ([ 2017]5726-45) ],
YEE B BBV (1994-) 5 S MESEN B0 58 A4, W95 07 ) A 3R Be R 2% | (E-mail ) 1764993215@ qq.com,

TEEEE R R, FENFRGA S2EWTSE, (E-mail) longeuiling898@ 163.com,,



682 OO0 M W

39 %

overlap formula. The results were as follows: The niche breadths B, and B, of the dominant tree populations at different

topographical sites were slightly different, but overall, they were consistent. The niche breadth of Litsea verticillata in
hillside and valley was larger, and its B,/B, were 0.782 4/0.415 7, 0.891 3 / 0.703 0, respectively. The niche breadth
of Clausena dunniana in hillside and funnel was larger, and its B,/B, were 0.788 0/0.518 3, 0.962 7/0.826 0, respec-

tively. The niche overlap between Celiis sinensis and Carpinus pubescens in funnel was the largest, being 0.138 2, while

those between Viburnum henryi and Triadica rotundifolia in hillside, Litsea verticillata and Cyclobalanopsis glauca in val-

ley were the smallest, being 0.001 5. In addition, species with similar ecological characteristics and habit requirements

often had high degrees of niche overlap, species with different ecological characteristics and habit requirements often had

low degrees of niche overlap. Species with wide niche breadth often had high degrees of niche overlap, species with nar-

row niche breadth often had low degrees of niche overlap. In a word, low degrees of niche overlap of dominant species

were found at different topography sites and therefore, Maolan karst forest is in a stable climax community stage. But it

suggested fierce interspecies competition among dominant species for limited environmental resources in climax communi-

ty in the forest. The intensity of competition of dominant species at different topography sites is funnel> valley> hillside,

light is the main factor affecting the natural distribution of dominant arbor populations.

Key words; karst forest, different topographies, dominant population, niche, Maolan
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Table 1 Habitat characteristics of three topographical sites
) . . , I kLT R I 4 eI
s fir SR R e T RIBL R Aaats  hRERE
. . . ST Thickness of litter Water Light
Terrain Location Soil and coverage Soil thickness . -
(em) condition condition
B b LN R o %@,E;f(i KM+ 2 1~3 em 3~5 F=3 i
Hillside Middle and upper E N 40% Soil thickness is Poor Good
part of slope Black calcareous soil , 1-3 cm in
coverage is 40% low depression
R4S YA BEAKE, R4k 4 )25 2~ 6 em 3~7 Sl i
Valley Downbhill slope position HEIE R 60% Soil thickness is Moderate Moderate
Black calcareous soil , 2-6 cm in
coverage is 60% low depression
[ERE AR I ) 17 3 B BEAKE, fRMAL )2 ) 5~20 em 5~10 F(RimBAERK) %
Funnel Negative topography I 85% Soil thickness is Good ( there are Poor
of depression Black calcareous soil , 5-20 cm in low accumulated water
coverage is 85% depression in some areas)
R2 AEMEBLRABFAMBEEEZE
Table 2 Important values of dominant tree populations in different topographical sites
YFh st g RS S
Species Hillside Valley Funnel Total
et ARZE T Litsea verticillata 35.77 4.61 1.40 41.78
H X Cyclobalanopsis glauca 3.63 2.47 23.37 29.47
VO HEAE Cornus kousa subsp. chinensis 3.78 10.04 8.09 21.91
Be- g4 Machilus rehderi 2.30 6.45 7.70 16.45
WIEFHME Cladrastis platycarpa 6.45 5.20 3.26 14.91
FUs WU HRAE Cornus honghongensis 1.16 9.52 3.75 14.43
AR JEE Viburnum henryi 5.08 4.11 1.16 10.35
FMH Lindera communis 2.93 4.97 1.70 9.60
2 RIS B Carpinus pubescens 1.86 4.31 1.73 7.90
WAL Boniodendron minus 2.65 1.61 3.56 7.82
W5 17 Clausena dunniana 1.45 2.70 3.60 7.75
FNW Celtis sinensis 0.75 3.18 3.31 7.24
[& 244 Triadica rotundifolia 2.40 1.45 3.31 7.16
i Diospyros kaki 2.36 2.70 1.98 7.04

SRR SR T T A O, ANEE R 2 1 BAT B0 14 T

TRAFERE ST, oA R B b AR R = T A A
BOR K 2 (e B 5 A BRI O A4 i v
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Table 3 Niche breadth of dominant tree populations in different topographical sites

B, B,
VIR Species ek i Rl ikt M R
Hillside Valley Funnel Hillside Valley Funnel
B KET Lissea verticillata 0.782 4 0.891 3 0.760 7 0.415 7 0.703 0 0.508 9
X Cyclobalanopsis glauca 0.731 3 0.391 0 0.894 6 0.379 8 0.130 6 0.669 2
VYRR AE Cornus kousa subsp. chinensis 0.595 0 0.633 8 0.688 4 0.271 0 0.275 3 0.300 5
Bt Machilus rehderi 0.767 2 0.623 7 0.904 2 0.398 0 0.220 5 0.676 7
WIEFM Cladrastis platycarpa 0.847 4 0.773 6 0.545'5 0.491 7 0.429 9 0.145 6
FFHE U RRAE Cornus honghkongensis 0.708 4 0.4150 0.816 3 0.416 2 0.147 7 0.496 0
ELZRIEHE Viburnum henryi 0.639 8 0.729 9 0.656 7 0.232 7 0.399 2 0.340 9
FHH Lindera communis 0.594 9 0.846 6 0.875 0 0.174 3 0.577 9 0.673 0
= RIS EAM Carpinus pubescens 0.667 4 0.774 6 0.428 6 0.325 7 0.446 7 0.117 9
#EL A Boniodendron minus 0.483 6 0.701 9 0.595 6 0.142 0 0.382 6 0.252 6
W # % Clausena dunniana 0.788 0 0.647 6 0.962 7 0.518 3 0.267 0 0.826 0
AN Celtis sinensis 0.538 4 0.441 7 0.937 6 0.175 8 0.180 4 0.727 7
B - 544 Triadica rotundifolia 0.530 6 0.427 5 0.770 4 0.225 1 0.118 3 0.315 1
Hili Diospyros kaki 0.694 4 0.800 1 0.864 9 0.350 7 0.5329 0.637 0

. BLiJ Levins 4= 2540 5 J& ,ijil Hurlbert A= 250 58 &
Note: B, is Levins niche breath, B, is Hurlbert niche breath.
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Table 4 Niche overlap of dominant tree populations in hillside

Ly,

Yird

Specics 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 0.0275 0.0236 0.0294 0.0596 0.0577 0.1136 0.0543 0.0402 0.0731 0.0350 0.0075 0.0158 0.0508
2 0.025 6 0.0723 0.0692 0.0357 0.0578 0.0105 0.016 8 0.0463 0.0476 0.0546 0.0381 0.0434 0.010 4
3 0.0171 0.056 3 0.0245 0.0148 0.0649 0.0218 0.0335 0.0021 0.0051 0.0479 0.0742 0.0242 0.028 1
4 0.0284 0.071 8 0.032 6 0.0426 0.0447 0.0306 0.0200 0.0596 0.0549 0.0308 0.026 8 0.0389 0.0220
5 0.068 2 0.0439 0.0234 0.050 4 0.0470 0.0636 0.0299 0.0687 0.0803 0.0526 0.0241 0.0427 0.071 1
6 0.0577 0.0621 0.08 5 0.0463 0.041 1 0.076 6 0.0325 0.0092 0.0176 0.0390 0.0793 0.0304 0.0455

L, 17 0.074 1 0.0074 0.0196 0.0207 0.0363 0.050 0 0.0358 0.0151 0.0306 0.0112 0.0056 0.0016 0.0346
8 0.0294 0.0098 0.0250 0.0112 0.0141 0.0176 0.0297 0.0047 0.0066 0.0090 0.0195 0.0068 0.0600
9 0.0333 0.0412 0.0025 0.0511 0.0497 0.0076 0.0192 0.007 2 0.0815 0.0519 0.0263 0.0763 0.011 2
10 0.0351 0.0246 0.0034 0.0273 0.0337 0.0084 0.0225 0.0058 0.0472 0.0377 0.0050 0.0016 0.0110
11 00418 0.0700 0.0789 0.0381 0.0549 0.0465 0.0204 0.0199 0.0748 0.093 8 0.0829 0.0770 0.034 8
12 00041 00223 00557 00151 00115 0.0432 0.0047 0.0196 0.0173 0.0057 0.0378 0.0562 0.0325
13 00101 00297 0.0213 00257 0.0238 0.0194 00015 00080 0.0588 0.0022 0.0411 0.0659 0.0170

14 0.0445 00098 0.0339 00200 0.0545 00399 00465 0.0971 00118 00201 0.0256 0.0524 0.023 4

e LRRET 2. FIX; 3. TURAAE; 4. Bertiiing; 5. 3T, 6. FUEIUMRAE; 7. CARIEHE; 8. TR, 9. Z5RIEH; 10. #FY
A 10 R, 120 AR 13, R4 14, F, TR,

Note: 1. Litsea verticillatay 2. Cyclobalanopsis glauca; 3. Cornus kousa subsp. chinensis; 4. Machilus rehderi; 5. Cladrastis platycarpa; 6. Cornus
hongkongensis ; 7. Viburnum henryt; 8. Lindera communis; 9. Carpinus pubescens; 10. Boniodendron minus; 11. Clausena dunniana; 12. Celtis
sinensis ; 13. Triadica rotundifolia; 14. Diospyros kaki. The same below.
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Table 5 Niche overlap of dominant tree populations in valley

Ykt

Ly,

Species

1 2 3 4 5 6

7

8 9 10 11 12 13 14

0.0050 0.0893 0.0871 0.0631 0.0664

0.001 5 0.0095 0.0037 0.0228 0.0260

0.0424 0.0152 0.0123 0.0338 0.052 4

0.0355 0.0051 0.0106 0.0123 0.010 1

0.0420 0.0511 0.0473 0.020 1 0.019 8

0.0211 0.0279 0.0351 0.0078 0.009 5

0.0434 0.0106 0.0400 0.0447 0.0486 0.0432

0.0465 0.1130 0.0544 0.0243 0.081 6 0.088 2

e N - Y S e S R

00311 0.1125 0.0592 0.0233 0.0650 0.0165

10 0.0251 0.0787 0.0326 0.0316 0.0609 0.059 2

11 0.0467 0.0228 0.0847 0.0059 0.0367 0.018 8

12 0.0057 0.1058 0.0186 0.0045 0.0216 0.0535

13 00051 00715 00037 00051 0.0209 0.040 4

14 0.0383 00941 00313 00285 0.0807 0.0759

0.069 2
0.005 0
0.030 3
0.029 0
0.051'5
0.021 9

0.063 4
0.053 3
0.055 7
0.012 0
0.008 7
0.005 2
0.064 6

0.0549 0.0454 0.0414 0.1005 0.0159 0.0180 0.048 4

0.0396 0.0487 0.0385 0.0146 0.0877 0.0753 0.0353

0.030 5
0.011 7
0.064 0
0.033 1

0.0410 0.0255 0.0865 0.0247 0.0061 0.0188

0.0138 0.0212 0.0052 0.0051 0.0073 0.0147

0.0630 0.0668 0.0525 0.0400 0.0492 0.067 8

0.0076 0.0310 0.0129 0.0475 0.0455 0.0305

0.0470 0.0487 0.0575 0.0162 0.0152 0.0116 0.0512

0.086 4
0.070 0
0.049 9

0.0696 0.0488 0.1107 0.0707 0.0749

0.0570 0.0624 0.0926 0.0554 0.0555

0.050 4 0.0148 0.0732 0.1062 0.074 2

0.026 8
0.046 8
0.023 5

0.0423 0.0113 0.0222 0.0102 0.0154

0.0484 0.0433 0.017 1 0.085 1 0.039 9

0.0228 0.0494 0.0062 0.0669 0.045 3

0.0700 0.0641 0.0968 0.0262 0.0882 0.127 1

ARFEELE = Fh HOE o i A S8 Bl 22 57, X
5 IE A SRR FEE SR RN R RS
THE /N RN —BBR AR S B B (E K, L, /L,
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Table 6 Niche overlap of dominant tree populations in funnel
Llh
Yo
Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 0.0537 0.0748 0.0641 0.0932 0.0577 0.0513 0.0387 0.0329 0.0169 0.0658 0.0380 0.078 1 0.051 4
2 0.067 6 0.0464 0.0560 0.0309 0.0799 0.0593 0.0550 0.0566 0.0650 0.0725 0.076 0 0.0625 0.067 8
3 0.0496 0.024 5 0.0546 0.0388 0.0347 0.0400 0.0464 0.0046 0.0166 0.0464 0.0263 0.0196 0.0523
4 0.0814 0.056 6 0.104 4 0.0653 0.0783 0.0982 0.0873 0.0498 0.0555 0.0771 0.0596 0.0951 0.0795
5 0.0386 0.0102 0.0242 0.021 3 0.0313 0.0109 0.0206 0.0048 0.0026 0.0185 0.0116 0.0229 0.0197
6 0.056 5 0.0622 0.0512 0.0603 0.074 1 0.0406 0.0543 0.0256 0.0237 0.0503 0.0476 0.0503 0.0550
L, 7 0.0374 0.0343 0.0439 0.0563 0.0193 0.030 2 0.0543 0.0163 0.0739 0.0467 0.0332 0.0529 0.0280
8 0.0489 0.0553 0.0885 0.0869 0.0630 0.0701 0.094 2 0.0612 0.0810 0.0675 0.0725 0.0709 0.085 4
9 0.0121 0.016 6 0.0025 0.0145 0.0043 0.0097 0.0083 0.0179 0.0413 0.0176 0.0377 0.0249 0.017 4
10 0.0099 0.0303 0.0146 00256 0.0036 0.0142 0.0595 0.0376 0.0655 0.0259 0.0464 0.0206 0.017 5
11 0.0994 0.0871 0.1056 0.0917 0.0676 0.0777 0.0968 0.0807 0.0720 0.066 7 0.0758 0.0819 0.083 1
12 0.0514 0.0817 0.0536 0.0634 0.0381 0.0658 0.061 6 0.0776 0.1382 0.1069 0.067 8 0.066 7 0.080 5
13 0.0537 0.0342 0.0203 0.0514 0.0381 0.0353 0.0499 0.0385 0.0464 0.0242 0.0372 0.0339 0.040 2

14 0.0620 0.0650 0.0950 0.0754 0.0573 0.0678 0.0464 0.0814 0.0569 0.0359 0.0664 0.0718 0.070 6

L,/L,fH40.004 8/0.004 3, k¥ fz AN N =
FEARS Fofr e i) A A Tf B A% 8, T <1 b TR v %) O R
FAF 2 = ASPIRE R G RS SR 3R ZU H AR 43 A T AR
b )2 G 19 55 G B BN = 51 3 HA
SIATEMOE TR 2 5 mAEMGE B2 e
/R BN VAV, a0a o o - SN P T R RN VA = = N

L5 b iR Ly, B R 2 B H ) g8 R 22
F—UURIEHE, H0.113 6, e AL T HE R IEHE
LS S R N e A YR S T 2 o o ]
G R e 1) 33 b A 2 M B9 MG v R )2 T
PR AR 5% DR 71 7 A 1 5 A AN A A
HEMEK, L, R0 MY —= 5t %8 5
Wi, 490.138 2, FMRE 5 2= 5% 88 -4 45 o 5 FHAR A
PSRRI 2 b e A B i 2 B =k b eyt
W e 25, DRI 17T 1 2 % e FR R 1) 5 4t e R 8L
Ly, 5/ IN 2 35 b v g DB I 2 A — T AR 36 5 | e A
AK,2H0.001 6, L, e /N 1Y 52 3 b o %[5 i 5 4—
CLAR € 2k FI Al A8 th I e M R 22 +—75 I, #B hy
0.001 5, 8 i S 41 By 5 BH i 524 il {HL 32 22 53 A
TR | R B E Rk, 5 E R
PR A B W B SR AR 22 KOR, W 77 AR T AR

B R A 257 B S (ARG Al A P i de v R 22 1
Ba (T a7 N7 0 il N = o R 1 7 0 T A ) e 3
S MR T B A, R A S B A AL, B
K, 14 MEHTRAFNREAE = Bl b JE rp A= 2507
EMHARKTHT0.07093AF 97 % (H B
17.8%) , A= 2500 & (H7E0.001 5~0.138 222 [f]
o, =R B BT A R L, A L, AR
0.043 0, 7% 14 MLHI AP REAE = Fh b JE iy
A A S (AR, 28 B % 22 g 30T R R MR 5 AR
SEPERR, T V8 R 2 TR 75 B B

4 Wi

Wy b eF A S5 PR O 1 0 A X B Y R T RE
]I I A A R SRAE A PR B IR R A ) A1
N R AR S TE AR AR ROR, A RE Rl AR A
S22 BRI R B IR A BE ) SR, B RESE
M B IAREE (R A BEAE,2016) o Bk b 6 IR
(EYE B, IK o3 e 38 By B 2K, bR PN TR R A
I N S-S D S S = W D I e S8 SIS S
& L HE T = 07 1433 8 A ML 1A I B B2 R T AR

A



688 OO0 M W

39 %

Y BN U, BT LA R A
T5EE T, UL BB T R 08 5 g M i N B M AT
FEAEE, AW EAE B i, WEA 8 b ok
HRAK o 451, th AT B0 R 0 32, BT LA TR HE R A
K R e AR 2T R R A 2B S A7 B8 B A
2 R HERT =07, X 0] e = AN FhRELE BEVE P
o AR R R R R T BAR B
Y AR AR R AEAE A P B B AL 2 | T A
BRI A Sl D B2 AR A A b U Sk AR A
B2, 5 B O IR A S, 6% 91 B Rk,
TR EEARKG IS A A SRR A AR ) A
K PR b, O e RN B i i A RN XY
A= 25 A S FEHERT DU A, B T B LA L 4
WAAARAER . AR AR A KA R B B A 2
NIRRT 18 A A A 2 A Bl AR B, BT an
Wt R XIS P R S, M e iIA T
LI BB B K A3 g R I T S LR
B TS R Ry SR B S R T AR 1 3
MEE AR,

AN B ) R ) — 9 DR kA —
BIRE (BN W) B s AN E
B ( FAATRE 1995 ;5 IE L AT HH % 2005)
Tl Ref %) A 25 A7 o 8 1 A K 1 I IR 3 3 2 TR R AT
Z A0 FH I () A4 25 e PR 8 AR B T AR
R (MRS 2002; 16 B AESE,2006) , PR Y
AN ESESHNERZ N XREL, B
B3R AR S B8 B IR 09 A 256 3 28 58 o L e
R, B Z N /0N G328 S 7 AL R U I Rz A B v
1) A 2567 0 3 5 R, LA ke b vl ) A A S
A, A A A B /N B AR 5 B O[] (1
AN EBENEN, X5 KEE (2004 ) XF %
U 38 1A AR MR A AR 1 A 2 67 F 9 T A5 4508 A — B,
PRl i) A= 2500 F B 5 WA AR B 10 A ) AR AR 2 R
A K (TRARAR,2005) , R A AR 2540 58 BE /N
T e 2 ) A 2547 S A v P I 00 o B, s -
T RN 5 2 SR B A O 5 BH A Rl 5 LS
HAIRTE 22, X8 A e TR 43 Ol B4 B R 1Y 5 R R
LA e A =1 A B A EE = (I R 2l =

T AR IREE R PR B = H AR A S A
TN, SN ES SR RE AR, AR

TE R SR EE A A X 9 R T SR A A R S
X WO R Ao H O (ROK RS 2004 ), BVA
K, 1% 2% W 3 R AR AR O BT AR R B A2 S AL
ST, ZRMRE Ao PER K (H A ] 55 47
BOMAL, sE H R 3xX 5 R RN A R g R
PEAS AT G, 38 3 0 5 =2 W 7 AR R bR = b P AR
PTEARFRE A AL E 4B nT L& B, b
HIRBET MBS ESHEKTET 0.05 11
A8 X (MY 26.4%) , HEA T 43 )
63 % (5 BB 34.6%) F1 99 X (i A Y
54.4%) , ] DL EEAE N [R) 1B 3540 A2 55 P 1) 58
PENFERE R S > A >, 28 B BT A Fh
AR AR RN RSN ES R E SRR
F, FEETE U S| S8 S vk, R AR IR 2 B M e 55
T G HE G B2 7E — b R 19 43 A3 Sk 33 b I 5k, A8 45
W 5, PG A A O R RS 52 ) 56 24 s 3T Ay
PMAL AT AR TR R IR 50 A 1) FE 2+, 55
7 = W T RE DRAR I S5 R B o0 A 1Y 32 28 R A
] ( Z2 R 55 ,2018)

S

CHEN RG, FAN SH, LIU GL, et al., 2017. Niche characteris-
tics of dominant species of rattan accompanying community in
secondary lowlan rain forest in Hainan Island, China
[J]. Acta Bot Boreal-Occident Sin, 37(6) :1226—-1233. [ [
TR, O, X0, A, 2017, 9 R B UCAE AR R AR
FAARRAE AL RSO A AR SOLOFTY ()], PUILAE A4k,
37(6); 1226-1233.]

HU ZH, QIAN HY, YU MJ, 2009. The niche of dominant spe-
cies populations in Castanopsis eyrei forest in Gutian
Mountain National Nature Reserve [ J]. Acta Ecol Sin, 29
(7): 3670-3677. [ WIIEAR, BRIEIR, Tk, 2000. 7 H
IR F AR XRIRE AR TP A S A [T]. AR
4R,29(7) - 3670-3677.]

HU ZH, YU MJ, 2005. Niche characteristics of dominant popu-
lations in Cyclobalanopsis glauca forest in Gutian Mountain
[J]. Chin J Ecol, 24(10) ; 1159-1162. [ BH1E4E, FHHI
2005. i HILLA RIMROERIEAE SO RAAE [J]. ARSI
5,24(10) ; 1159-1162.]

LIU W, CAO W, 2011. Niche characteristics of main plant spe-
cies in spruce-fir forests in Changbai Mountains [ J]. Chin J
Ecol, 30(8) : 1766-1774. [ X4, ¥ ff, 2011. K=
ARG RS GIRE (1], AR, 30(8)
1766-1774.]

LIU YL, XUE JH, 2005. Quantitative properties of degraded
karst forest communities in Maolan mountain area of Guizhou



5 ZEBEEAT % 2 W R ARARA [ M S LA 3T AR P e 1 A 2 AL 689

[J]. J Nanjing For Univ(Nat Sci Ed), 29(3) . 23-27. [ Xl
MR, BEEERE, 2005. SN 5 IR Al i Rr AR 74 1 K
HAFE [J]. el K224 ( BARFLARR) L 29(3) -
23-27.]

LIU JX, WU GL, MA T, 2007. Study on niche characteristics
of desert plant community in marginal zone of Muus Desert
[J]. Pratac Sci,24(12) . 9-14. [ X435, bk, Dk,
2007. T 15 Z Vb I 0 G e AR W R v AR S LR AR T 5
(1], kB, 24(12) : 9-14.]

LIN SZ, HUANG SG, HONG W, et al., 2002. The characteris-
tics of Multi-dimension niche of dominant populations in Chi-
nese fir and Broad-leaved mixed forest [ J]. Acta Ecol Sin,
22(6) : 962-968. [ MRIEAH, BlEFE, P, 4%, 2002. 12
IR R 25 0 2 25 RSO (1], 2 52 M
22(6) : 962-968.]

QIN X, LONG CL, LI J, 2017. Analysis of ecological niches of
dominant arbor populations in different succession stages in the
karst forest in Maolan Nature Reserve [ J]. J SW Univ(Nat Sci
Ed), 39(6) : 42-49. [ %52, JRFs, 258, 2017. 52
AR RO T BT AR AR ST (U], PR
REFZAR(ARBEERR) , 39(6) : 42-49.]

QIN ST, LONG CL, WU BL, 2018. Study on niche of dominant
shrub populations in karst forest in Maolan Nature Reserve,
Guizhou Province [ J]. For Res Manag, (2): 58 - 64,
90. [ ZHEW, JEAREE, RIPH], 2018. 75 =W TR ARARAL
PHEAFRE R L ASQHETE [T]. Ml BIRE B, (2):
58-64,90. ]

SHI XH, XU XB, ZHANG WH, 2007. Study on the niche of
the main populations in Abies chensiens community [ J]. Bull
Bot Res, 27(3): 345-349. [ /hE VFENE, 5K 30K,
2007. ZRIGVS IZRETE EEAIREAE SO [J]. YO
5%, 27(3) : 345-349.]

SU ZY, WU DR, CHEN BG, 2003. Niche characteristics of
dominant populations in natural forest in North Guangdong
[J]. Chin J Appl Ecol, 14(1): 25-29. [ Fhikise, %A,
Wbt 2003. HALTARAROLFEFRE A S LLOFTE [T]. 1
AR, 14(1) : 25-29.]

WEI B, LU N, LI JQ, et al., 2017. Effects of enclosure on
plant community composition and niche characteristics in al-
pine meadow [ J]. Acta Bot Boreal-Occident Sin, 37(5):
983-991. [ Bk, Rlide, 2HEEBL, 5, 2017, HFH X mIEH
TAEYIREEAG B AE SRR RS2 ()], PEALkE Y
2, 37(5) : 983-991.]

WANG BS, LI MG, PENG SL, 1995. Phytopopulology
[M]. Guangzhou: Guangdong Higher Education Press: 132-
148. [ EAA TR, 20900, 320k, 1995. 4 Fi i 2
[M]. T ZR e AR i 132-148.]

WU YG, YE ZL, ZHOU RF, et al., 2016. Niche of dominant
species populations in an evergreen broad-leaved forest in
Baishanzu [ J]. Guihaia, 36(2): 186-192. [ =& 5,
AR, SRR, AR, 2016, T LA S i AR SR RE A A=
AR [J]. 7P, 36(2) : 186-192.]

YE MS, GUAN WB, WU B, et al., 2006. Niche characteristics
of main shrub populations in the arid valley of the Minjiang
River, southwestern China [J]. J Beijing For Univ, 28(1):
7-13. [ R, K3, Sk, A, 2006. UKL R4
EEEARFRE A BT (1] dLathRol Koz 224l

28(1); 7-13.]

YANG LM, ZHOU GS, WANG GH, 2001. Investigating
realized niches as a mechanism of species diversity mainte-
nance in a species-rich grassland community [ J]. Acta Phy-
toecol Sin, 25(5) : 634-638. [ # AR, &k, EREZ,
2001. FEHBREFR IR Z LR A OF S I A S B A
B[], MR, 25(5) : 634-638. ]

YANG YF, ZHU TC, 2011. Plant ecology [ M]. 2nd ed.
Beijing: Higher Education Press: 29-31. [ # L 3E, ik
W, 2010, AMIERSACE R [M]. bR BEHE
At ; 29-31.]

ZHAO YH, ILEI RD, HE XY, et al., 2004. Niche
characteristics of plant populations in Quercus aliena var.
acuteserrata stands in Qinling Mountains [ J]. Chin J Appl
Ecol, 15(6): 913-918. [ B4R, HEiE, f24IT, &,
2004. ZUS BN BEMAIIE AL SOARHIEDESE [J]. R A2
2F4, 15(6) : 913-918.]

ZHU SQ, WEI LM, 1993. Studies on structure of Maolan karst
forest communities [ M] // ZHU SQ. Ecological research on
karst forest(1). Guiyang; Guizhou Publishing House of Sci-
ence and Technology: 12-21. [ 57, ZHEHH, 1993. /%
2 ITRE AR V& S A WIS/ / ST . W BT R AR bR A 285
WHFE(D) (M), SERH . SHNBHEH A 12-21. ]

ZHANG ZH, HU G, NI J, 2010. Interspecific segregation of
old-growth Karst forests in Maolan, Southwest China
[J]. Acta Ecol Sin, 30(9): 2235-2245. [ 3k, BN,
L4, 2010. 75 > e 0 K5 2R AR V8 RO B 18] 53 85 4 fiF
[J]. B2, 30(9) : 2235-2245.]

ZHANG ZH, HU G, NI J, 2015. Spatial distribution patterns
and their fractal properties for trees in a subtropical mixed
evergreen-deciduous broad-leaved karst forest in Maolan,
southwestern China [ J]. Acta Ecol Sin, 35(24). 8221 -
8230. [5kibAE, WARI, MR, 2015, 52 iy o g nt
W RS PR R ) 25 18] o A A S Je L IR AE (D] 2R
A, 35(24) . 8221-8230.]

ZHANG JQ, 2005. Main population niche studyof Phoebe
bournei natural forest in Mingxi, Fujian [J]. J Fujian For
Sci Technol, 32(3) :31-35. [ 5RREK, 2005. & Wi
TERIAMR RS ARG (1], R ol B4,
32(3): 31-35.]

ZHENG ZY, LONG CL, 2014. Interspecific association of
woody plant species at different topography sites in Maolan
karst forest [ J]. For Res Manag, (4): 78-84. [ fPIRT, &
FRF | 2014, 75 AW TR AR MO [RT R B AL ARAS KBy R 8]
RSP (1], MBI, (4) . 78-84]

ZHOU ZX, 1987. A comprehensive report on the survey of
Maolan karst forest [ M]// ZHOU ZX. Scientific survey of
the Maolan karst forest. Guiyang: Guizhou People’ s Publish-
ing House: 1-23. [ JAl B, 1987. & Z W rRe ARkl %
LAt [ M/ R BB 522 W TR AR AR R 27 % 4%
£ B, MR, 1-23.]

ZHONG JD, LI XK, YE D, et al., 2009. Study on niches of dom-
inant populations of Sinosideroxylon pedunculatum community
in Mulun National Nature Reserve of Guangxi [J]. J Plant Res
Environ, 18(3): 38-43. [ #0450, A2 0e B, Mi%, 4%,
2009. JTPEAIEEIZEGE F IR PRAP X ERAERE VR DA PR A A
AT [J]. HPIFIR S IREEER, 18(3) : 38-43.]



