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Abstract: Based on the ecological niche space compartmentalization, the nutrition utilization status of the main
arbor species of Castanopsis fabri community in different resource spaces in Daiyun Mountain Nature Reserve
were studied by using their multidimensional niche breadth and their niche overlap rates. The results showed that
the nutrition utilization of different species varied in different resource spaces, i.e. the niche breadths of the same
species at different age class were different, and also did the niche breadths of different species at the same age
class. There were 33 pairs of species with niche overlap rate ranged from 0.2 to 0.3, which acounted for 27.5%
of the total species ;and those of 51 pairs over 0.3 acounting for 42.5% . It revealed that the niche overlap rate of
dominant populations was comparatively high with similar resources utilization ability, and the competition pattern
among them was obvious. The niche overlap rate ranged from 0.042 to 0.424 between C. fabri and other species
in tree layer, it indicated the competition to resource utilization between C. fabri and other species was low, and
to some extent, it determined the population’s dominant place in the community. According to the classical

layered frequency analysis, the C. fabri population belongs to the typical recession type of species, which is
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consistent with their actual community succession sequence.

Key words: Daiyun Mountain; Casfanopsis fabri; Nutrition ecological niche; Niche breadth; Multidimensional

niche overlap
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Table 1 Importance value (IV) of main arbor species in Castanopsis fabri community

HH%) Species EEEN HH%) Species HEEEN
B 3% Castanopsis fabri 81.005 AWf Schima superba 11.194
WL Michelia maudiae 22.430 HM-FHE Cinnamomum subavenium 10.303
EH## Castanopsis eyrei 21.538 FUZ% Camellia octopetala 9.277
Z=WENX Cyclobalanopsis sessilifolia 13.458 B Acer davidii 8.511
e #EBYS Rhododendron latoucheae 13.414 HEFFARZETF Litsea elongata 7.425
W3- H ¥k Lithocarpus hancei 12.606 WEM& 3 Hlex ficoidea 7.327
¥ Elaeocarpus japonicus 12.589 2148 Machilus thunbergii 6.836
W2 Dendropanax dentiger 11.807 =F4M% Acer buergerianum 5.319
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Table 2 Soil chemical resources space compartmentalization in Castanopsis fabri nature forest

X [&] Interval
A5 B Variance
1 2 3
N N<3.0 30<N<6.0 N>6.0
P P<04 0.4 <P<0.7 P>0.7
K K<6.0 6.0 <K<9.0 K>9.0
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RECeyy, s Xy, 00, X, YIS H 255 (llex ficoidea). ¥} A2 T L1448 EithE . K
fif WS B ST BEAE R 0.813 ~0.976, i H T
3 GRS R EVIRE RS Y1 WS £ e TR

3 B FR RS AFEFAMBESMAEE TRy . TV (Acer davidii) z= T K] BB HE
R Pl 22 4 A 500 T BE 0 B 1 2 R AR B R 2T A FE B UM EE(Cinnamomum subavenium).
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*3 AFRRPERIFTARMIE 3 428 [\ (24 NP K 21 FIAESMTEEE Hy
Table 3 Niche breadths 27 and Hj of tree species at various age class trees in the 3-dimensional niche space of soil N.P and K

R i a Hy

No. Species Y1 2 Y3 Y4 Y1 2 Y3 Y4
1 EY Elaeocarpus japonicus 14.054 11.090 4.982 0.000 0.634 0.787 0.853 0.000
2 BEL-F#E Lithocarpus hancei 1.047 1.019 2947  5.402 0.634  0.787  0.853 0.000
3 HFIARZEF Litsea elongata 2.607 3.314 0.680 0.000 0.921 0.880 0.954 0.000
4 B Camellia octopetala 45234 2433 0.000  0.000 0.417 0.874  0.000  0.000
5 REfkEES Rhododendron latoucheae 24339  19.604  3.314 1.047 0.599 0.621 0.840  0.714
6 B ¥E¥% Castanopsis fabri 0.340  6.570  93.351 114.859 0.976 0.851 0.397  0.366
7 Y475 Hlex ficoidea 1.726  6.225 0.000  0.000 0.930 0.813 0.000  0.000
8 FILES Michelia maudiae 41.019 20245  5.608 0.000 0.520 0.700  0.875 0.000
9 #itkg Castanopsis eyrei 2.433 3.988 3.175 9.788 0.874 0.844 0.834 0.709
10 Z=I#H R Cyclobalanopsis sessilifolia 2.974 1.019 19719  4.297 0.634  0.787  0.853 0.000
11 W2 Dendropanax dentiger 6.225 6.967  0.680  0.340 0.813 0.854  0.954  0.974
12 KA Schima superba 3314 5948 3314  0.340 0.863 0.801 0.798 0.974
13 M- HE Cinnamomum subavenium 15.114  10.815  7.920 0.000 0.569 0.649 0.772 0.000
14 FHWMR Acer davidii 0.340  0.680 5349 2.267 0.644  0.894 0774  0.873
15 L1144 Machilus thunbergii 3314  0.680  0.680  0.000 0.880 0.963 0.940  0.000
16 =H4M Acer buergerianum 0.000  0.000 1.927 1.047 0.000 0.000  0.791 0.863

B EATITESS Y1 #8900 1 338 BE U B0 1) ARG, X T FUUR WS B IERE T AR A R
TAC LT N AR, RIR R =MW (Acer  ADALTEEER 0.801 ~0.963, L FHEF, R
buergeriamum) 4 2561 5L BEAE A 0, 0 1 S BEIR K BT R RERMHETE . mIFR B4
MR 725 Y2 B4, 2008 . FHEHR . PR BRVE T ORI &5 40 e | JBE A A RS B AR S A
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TSEREME N 0.621 ~0.787 , 35 % Y5 A JH A X 4%
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BOLTEREME N 0.834 ~0.954 , K HAES Y3 %
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AL BT AT AR A S AL TE A
7 0.397 ~0.798 , W FE A REAR, ML
H BRI A S TEREES R 0, 1R
FIFREAL. 7558 Y4 8% AR WS FHER. =
FAMR IR SN TEREE N 0.863 ~0.974, RESMALES.
FithE B R A AL TEEE N 0366 ~0.714, B
FIARZ T AR RLER . B WLHF KB AR
5 WA AT BRI S AR AL T
FEME R 0, Rk Lo MR AESE Y4 IS 40t %R
A1 F R B A1
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Atk K1 AR 3 AT WA E B S HAE
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FAS AR FALAS, 1A 2 MR A DAL TE
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TN R AR AL, R EAR R R B B B B R
REFHRER KBRS, W= MBAEMRR Y Y1.Y2
B A= A TERER/INSR 0, 76 Y3 . Y4 I A=
BALTEER/NB AR, HZR BRI & B REA
I, IR E BRI InALAS A A F AR 4 Y1,
Y2 MAESMTEEER R, 7E Y3. Y4 % EMAR
PITEREME R 0, B/n T BRI A BRI R AT, 5
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Table 4 Niche overlap of dominant trees in chemical resources space of soil in Castanopsis fabri forest

Vb

S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

2 0.213

3 0.423  0.278

4 0.193 0.124 0.293

5 0.601 0.235 0.283 0.064

6 0.179 0.345 0.164 0.042 0.138

7 0.439 0.167 0.447 0.391 0.239 0.106

8 0.566 0.366 0.524 0.345 0.469 0.183 0.430

9 0.240 0.384 0.265 0.160 0.357 0.256 0.055 0.381

10 0.283 0.295 0216 0.020 0.367 0.140 0.229 0.308 0.360

11 0.572 0.338 0.474 0244 0.539 0.169 0.398 0.659 0.398 0.408

12 0.250 0.344 0.299 0.257 0263 0236 0.392 0.368 0.362 0311 0.328

13 0.523 0.250 0.450 0.113 0.464 0.170 0.379 0.471 0.275 0.401 0574 0.264

14 0217 0.218 0.156 0.150 0.025 0.424 0.207 0.222 0.080 0.056 0.199 0.125 0.121

15 0.410 0.171 0.411 0257 0.471 0.156 0.288 0.407 0.394 0389 0.452 0.311 0.511 0.146

16 0210 0.361 0.237 0.169 0.135 0.407 0.103 0.276 0.220 0.040 0.157 0227 0.158 0.107 0.110
1~15 %3,

1-15 see Table 3.
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