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Abstract

Aims Niche studies play an important role in understanding the interspecific associations of communities. The
study of interspecific relationship is important for understanding community structure, function and classification.
Our objective was to quantitatively analyze the niche and interspecific association of main woody plants in
Mpyrica nana shrubland in central Yunnan.

Methods Methods including niche measurement, variance ratio, chi-square test, Pearson correlation test, and
Spearman rank correlation test, were used.

Important findings Results showed that: (1) Levins and Shannon’s niche width measurement results showed
that M. nana had the widest niche width in the community, while Rubus aurantiacus var. obtusifolius had the nar-
rowest one. There was no consistent relationship between niche width and important value, and some species had
larger niche width and smaller important value, indicating that these species had greater development potential.
(2) The value of the niche overlap index was generally small, which showed that the demand similarity for en-
vironmental resources among the main species was small, and the competition between main species was not
strong. (3) Species with larger niche width had a higher probability of niche overlap with other species, but this
was not absolute, some species with small niche width value also had a higher degree of niche overlap. (4) The
overall connectivity of the main species showed a significant positive correlation, indicating that the community
species could coexist harmoniously and the community structure tended to be stable. (5) Chi-square test, Pearson
correlation test and Spearman rank correlation test revealed no significant relationship between most of the spe-
cies pairs, indicating that the connection between species pairs in the community was weak, and each species
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showed an independent distribution pattern. (6) Pearson correlation coefficient and Spearman rank correlation
coefficient among main species both had a very significant positive correlation with the niche overlap index, indi-
cating that when the species pairs showed extremely significant positive associations, the niche overlap value was
large, and when the species pairs showed extremely significant negative associations, the niche overlap value was

small.

Key words niche; interspecific association; Myrica nana, shrubland; central Yunnan
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Thee Moy 56 5 EE MR 38 L (RkE%, 2011).
H AT A ST 78 A 28 2 BARE LR LR, —&xt
AN ) AR RURE ) B I AT, G0 R R ) (O A
2019). FIFEHE Y (B S, 2020) AAFED)(FR
X, 2018); A% AR I IR T R A AT, G
TR (FRARSE, 2019). Ll B ) (25 A%, 2010) M il
FEHL X FE A (R 4045, 2020); = RXANERELZ A
MIBEFL, IR K2 (S, 2021). HEA 2 (AT ik
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(B4 %, 2013), A S5EMZ M (ES S,
2020) . Fft AT 25 (1) BHF 5T PN 25 3 2808 S Fh 2 8] )R
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Tt 6] 5% 225 (1420 JE 4%, 2016) . TE M ) B 45 (O 7%
PN AE I 18] 43 A I T s B9 58 (2 5 4845, 2006)
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AR SAE (IR, 2021) . 25 8 54T 27 R
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FLE D, AEFERXT 2 W M RE Mk 2 FE (301 52 55,
2020). “EMEILAHEEE, 2012)F0 35 LAk (YR
2145, 2017)SE 9T . X = B MM HE VR 2RSS
SR (B BBk 45 (R 7 H BT IE A o . AR H
T LevinstE 2507 95 (BL)«  Shannon’d: 2547 5% i (Bg) «
Schoener &£ & 15 41(Cy)« Pianka®E B8 51(0) /7%
L (VR). K. Pearsont 2644 5 #1 Spearmanfk
FH OGS IR IEAT B4 20 M 5 403, A B T LA
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FEFAEZS AL BRHE; 2) 25 B MHFRE N 32 SR A
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1 #RFAE
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M S E MR (PRERLLSE, 2017). FEHLAPE
PR F B L E N, = E R HE = FE
VU FE 42 22 M (Hypericum henryi) #2845 (Vaccinium
dunalianum)~ %R Vaccinium fragile)~ ‘&A1 (My-
rsine africana)~ WEAKAE(Rhododendron spiciferum)-.
2B (Rubus parvifolius)~ 2 FgFa (Pinus yunnanensis)«
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(Leptodermis potaninii) « ¥ " 7N BE (Berberis prui-
nosa)~ 7i & 2k (Gaultheria fragrantissima) ¥ 1%
22T (Rubus aurantiacus Var. obtusifolius) )12
(Pyrus pashia)~ JCIL'H#E(Castanopsis orthacantha)~
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(Rhododendron microphyton) & LI HE (Castanopsis
delavayi)~ FEM. BT TR (Camellia saluenensis)
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12 HHiRESAE

FEH P HLIX 32 NN T IR 1) = B Mg v o)
X B E T 1A, P T E L. &2
R, EE, ERE. BT HEX., ERE.
W B r e E | S s I B ve B B(IX), H
g RE ke B E2 e, HARARE(X)&kEL
ANFEHL. BRI E SN, LS 73345 m
x5 mitJ7, TAE LRI NN RERMERI T4 . #k
. mEE. B HIESERER.
13 i

HEMH(CRKE, 2001) 5 AW

VIR EEAE(V) = (FX 2 B+ )2 (D)

FIFIB. (Levins, 1968)f1Bs (Shannon & Weiner,
1949) it HAES A E, AR

N
B = / D) 2)
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e, SHIBIFEL, SPARE DT LR AL, S
FE RETT TR B R 8, o BT RE T R
BT 2, SN BT E Yk L BURE (5 2 . VR = 1%
B E) 40 e 57, VR > 138 B A [A] IE SCHK, VR < 13
B b ) 67 DG I . WRTRE IOV R 25 12 75 2 2, WHR
K W > xbos (NFEW <y (N), TUIARIA] 5
TRKIRR E(p < 0.05), ZWIETEA 2410 [1190% E
EX lydos (N) < W < yBos (V)P JU4000 [A] 344 5%
BEARE (P > 0.05), rPoos (N Fxoss (Nl F
18-

KR Y A REGHAT R A S T . %
F AR N AEE SRR, Fhla] I B 5 FE R R
JH Yatesff i 848 1E A R (FKk 4 i, 2018)HEAT 256,
R

> N(lad —bc|-0.5N Y

Y T @) b+d)c+d)a+c)
A, NABEEETTE, a2 MR R B RE T 5L,
by 53 B2 s B ORE T B, A2 AN
FASHILRE T . Had = bel, WiNFAR B RS
Had > b, WANFIZ A 2IEREE KR, Mad < be
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j=1 J=1
Spearmanfi Al % R (r(i.k)):

N
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(-1, 1], IEMENIEAHDE, B A,
14 FIES R

e 257 B 5 BUR Pearsontl 5 £ %k, Spearman
FRAHC A %02 FH Origin 9BEATZRPEE A0 M. EEE
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HFh
22 HEBMITEEYFHE

WIERLIFT/R, = R WA A ) 3 2
W) B 1) B AN Bs 1) A% A6 Y8 Bl 43 il 2 1.85-27.36 Al
0.65-3.38. 7% 1 = Fa g ¥ B Bs73 il 9 27.36 A1
3.38, S TR K. TURE LM, Rt 2k
Py SISH. XS MR A AL B R .
T ARR BVTLAE BG4 B T IX 3
RS 58 BER /N o A L1 B T I BRI B 73 i
91.8510.65, A% FE /N 2 HFh B Bs
A= 257 55 FE 43 31 7£ 1.00-12.00410.50—4.002 ] .
23 HEBMNEEBRE

mFE2, L3R, ColOusy 7T 0-0.750F1
0-0.920 [i]. Cy’F-¥JME ~0.127, C; = 0.500/175 4

Fl VE 2R RE N R AR ) A RN A A A B B
Tablel Importance value and niche width of main woody plantsin Myrica
nana shrubland in central Yunnan.

%'y oFh HEHH AL TR
No. Species Important Niche width
A eingtenmon
8% B fRHL Bs
1 =mMHM Myrica nana 15.13 27.36 3.38
2 TR &M Hypericum henryi 13.01 12.40 2.68
3 REMSRES Vaccinium dunalianum 9.58 10.67 2.69
4 S8 Vaccinium fragile 9.31 7.13 222
5 #AT Myrsine africana 6.09 8.58 2.27
6 WOKIE Rhododendron spiciferum 5.16 5.28 181
7 2% Rubus parvifolius 391 4.84 1.75
8 ZRFIKA Pinus yunnanensis 2.69 6.74 2.05
9 EHW Cyclobalanopsis glaucoides — 2.43 5.00 1.75
10 T Leptodermis potaninii 181 4.84 1.67
11 Bi/NBE Berberis pruinosa 1.77 3.08 121

12 F5&F AR Gaultheria fragrantissima 1.65 2.28 0.92

13 Bl T 156 185 065
Rubus aurantiacus var. obtusifolius

14 UL Pyrus pashia 1.45 4.57 1.56

15  Juil#E Castanopsis orthacantha 1.37 3.10 124

16 KW Pyracantha fortuneana 132 2.94 119

17 B 129 258  1.00
Rhododendron microphyton

18 w4t Castanopsis delavayi 1.28 261 115

19  ®M Vaccinium bracteatum 1.28 3.86 1.37

20 RILLLTE Camellia saluenensis 1.24 2.19 0.93

By, Levins niche width; Bs, Shannon niche width.

AT (A7 R 2 12.119%), Cads K 120 /N BE
Al A 4 241, N0.750, 4b-F[0.200, 0.500)[F)
A BLAN TR (5 Fi 6] 5411 26.84%), /-0, 0.200)
(1A BT (o S o 25 (1) 31.05%), NOHIH 764~
Tt} (o S ol X #5117 40.00%) o H3 H- /N BE I H- 5 21
BT AL E B = 1X0.750, 1M 74 R 4 22 g A
SEEALRY, VGRS AR ek, A A AN A
L1 B T 76N Pt Cu i N0, 04 F-¥11E 40.167,
Ou = 0.500f1 4 15 S (o & A ) £ 1) 7.89%),
Outit K2 Jo VT AR A= Ll 4, 50,920, 4b-F[0.200,
0.500) f1 4 54N Floxsf (o5 J ol 4o} 450111 28.42%), A~T(0,
0.200) frt) il it 5 45 06F (7 Jt B Xt 011 23.68%), A 7~
AL EB (O = 0T A 76X (5 S )
40.00%)
24 BRBREMES R

SMAKBRZETERIVR = 1.70 > 1, £ 9] FEY)FhE
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R2 WD S E A R ZOR A Y Schoener = & 15 1(C)

Table2 Schoener overlap index (Cy) of main woody plantsin Myrica nana shrubland in central Yunnan

No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 0.483 0.445 0.282 0.319 0.201 0.242 0.210 0.244 0.216 0.102 0.068 0.057 0.131 0.091 0.125 0.062 0.148 0.159 0.074
2 0.295 0.295 0.377 0.145 0.359 0.068 0.317 0.297 0.305 0.063 0.219 0.250 0.026 0.167 0.000 0.111 0.000 0.255
3 0.262 0.296 0.478 0.278 0.359 0.162 0.387 0.009 0.153 0.000 0.054 0.207 0.063 0.126 0.234 0.000 0.000
4 0.117 0.022 0.142 0.182 0.060 0.398 0.075 0.091 0.075 0.090 0.091 0.022 0.164 0.037 0.000 0.075
5 0457 0.294 0.268 0.271 0.195 0.273 0.000 0.195 0.190 0.000 0.243 0.000 0.000 0.000 0.273
6 0.287 0.202 0.070 0.260 0.000 0.324 0.000 0.000 0.324 0.100 0.000 0.280 0.000 0.000
7 0.083 0.167 0.307 0.050 0.000 0.000 0.000 0.000 0.371 0.000 0.042 0.000 0.000
8 0.175 0.063 0.000 0.063 0.000 0.063 0.063 0.100 0.438 0.063 0.000 0.000
9 0.100 0.050 0.000 0.000 0.000 0.000 0.050 0.000 0.100 0.000 0.000
10 0.000 0.091 0.000 0.000 0.000 0.091 0.000 0.111 0.000 0.000
11 0.000 0.750 0.375 0.000 0.200 0.000 0.000 0.000 0.704
12 0.000 0.000 0.455 0.000 0.000 0.333 0.000 0.000
13 0.375 0.000 0.000 0.000 0.000 0.000 0.514
14 0.000 0.000 0.000 0.000 0.000 0.375
15 0.000 0.000 0.747 0.000 0.000
16 0.000 0.000 0.000 0.231
17 0.000 0.000 0.000
18 0.000 0.000
19 0.000
1-20, M0 MK L

1-20, species No. see Table 1.

3 Z R HRE AR Y Pianka & 15 H(On)

Table3 Piankaoverlap index (Oy) of main woody plantsin Myrica nana shrubland in central Yunnan

No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 0.629 0.460 0.325 0476 0.325 0.381 0.304 0.409 0422 0.245 0.147 0225 0302 0290 0.265 0.130 0.347 0.402 0.159
2 0.286 0.370 0.435 0.167 0.446 0.042 0.310 0.422 0.589 0.030 0.560 0.358 0.015 0.346 0.000 0.072 0.000 0.420
3 0.185 0.432 0.663 0.375 0.468 0.148 0577 0.003 0.303 0.000 0.055 0.368 0.066 0.257 0.312 0.000 0.000
4 0.083 0.004 0.187 0.191 0.038 0.466 0.133 0.066 0.143 0.096 0.102 0.021 0.265 0.018 0.000 0.100
5 0.643 0.279 0.296 0.379 0.251 0.464 0.000 0.425 0.203 0.000 0.281 0.000 0.000 0.000 0.338
6 0.231 0.241 0.043 0.298 0.000 0.507 0.000 0.000 0.301 0.061 0.000 0.203 0.000 0.000
7 0.037 0.102 0.348 0.020 0.000 0.000 0.000 0.000 0.472 0.000 0.016 0.000 0.000
8 0.236 0.097 0.000 0.089 0.000 0.087 0.078 0.083 0.633 0.029 0.000 0.000
9 0.089 0.029 0.000 0.000 0.000 0.000 0.019 0.000 0.040 0.000 0.000
10 0.000 0.082 0.000 0.000 0.000 0.034 0.000 0.072 0.000 0.000
11 0.000 0913 0.516 0.000 0.241 0.000 0.000 0.000 0.840
12 0.000 0.000 0.528 0.000 0.000 0.395 0.000 0.000
13 0.495 0.000 0.000 0.000 0.000 0.000 0.646
14 0.000 0.000 0.000 0.000 0.000 0.548
15 0.000 0.000 0.920 0.000 0.000
16 0.000 0.000 0.000 0.235
17 0.000 0.000 0.000
18 0.000 0.000
19 0.000

1-20, Fhéw 5 FFR L.
1-20, species No. see Table 1.
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TR 425%F, o5 S Fhoot £ 1)22.11%,  Horb S0 2 3
LS R RMEOXT, 2B E AL RIA 2%
(1.05%), ZA 3 IS, % R A 4055 (21.05%)
RIS A B S As R B3 5215 . WAk
S5 IR A 1806 (o ot £ 11 9.47%); AN I 35 Bk
25 IR 17208 (5 SRR 1) 90.53%) » BETE T 2
R Mg 5 AR P B IEBCES O R R0 2%,
BRAE RIS B 170, B AR BB LA,

HAN(2.11%), 253 EBES 5L R 1A 124 (6.32%), Pearsont i 5 (1) 46 R an R4 B 2ffR, Wow
B IEREE X RN 1325 (69.47%) . EREEY) IEAHIC G RIFPIXT A 635, ) £ 1733.16%,
R4 HED T EHREN LB AR ARG . Pearson/fl S5k 36 Fl Spearmanti A e A6 3 45 BL L

Table4 Comparison of chi-square test, Pearson correlation test and Spearman rank correlation test results of main woody plants in Myrica nana shrubland in
central Yunnan

Kol v IEIk4E X & Positive connection relationship FIEKE ) R Negative connection relationship

Test method % B Rt # B WMEE 8% S B
Extremely  Significant Not Sum Extremely Significant Not Sum
significant (0.01 < significant significant (0.01 <  significant
(P < 001) p< 005) (p > 005) (p < 001) P = 005) (p > 005)

L Chi-square test 4(211%) 12 (6.32%) 132 (69.47%) 148 (77.89%) 0 (0.00%) 2(1.05%) 40 (2L.05%) 42 (22.11%)

Pearson#f| % Pearson’s correlation

SpearmantkHi5% Spearman’srank correlation

15 (7.89%)

5(2.63%) 43(22.63%) 63 (33.16%) 0(0.00%) 0(0.00%) 127 (66.84%) 127 (66.84%)
13(6.84%) 16(8.42%) 47 (24.74%) 76 (40.00%) 0 (0.00%) 6(3.16%) 108 (56.84%) 114 (60.00%)

55 N BT R R BRI BT AR B S R 2 g

Numbers in brackets indicate the proportion of species pairsin each case to the total species pairs.
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Yunnan. @, extremely significant positive correlation (0 < p <
0.01); A, significant positive correlation (0.01 < p < 0.05);
-+ not significant positive correlation (p > 0.05); A, significant
negative correlation (0.01< p < 0.05); —, not significant
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Fig. 2 Semi-matrix diagram of Pearson correlation test of
main woody plants in Myrica nana shrubland in central Yun-
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0.01); A, significant positive correlation (0.01 < p <
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