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Niche and interspecific association of dominant bryophytes on different substrates

LIU Yan® , ZHENG Yueyue, AO Yanyan
College of Life Sciences, Chongqing Normal University, Chongging 401331, China

Abstract; Bryophyte communities at altitudes of 800 m to 2400 m on both rocks and soil were investigated in Dabashan
National Nature Reserve, Chongqing. Niche breadth and niche overlap of dominant bryophytes on the two substrates were
calculated and analyzed, using vegetation type as the resource. Variance ratios ( VR) , X” tests, and association coefficients
(AC) were used to analyze interspecific associations. The results showed that the highest importance values of dominant
bryophytes on both rocks and soil occurred in deciduous broad—leaved forest. Niche breadth values of the 15 most—dominant
bryophytes on rocks ranged from 0.574 to 1.783. Among these species, Thuidium cymbifolium had the highest niche breadth
value. On the other hand, niche breadth values of the 10 most—dominant bryophytes on soil ranged from 0 to 1.361; that of
Entodon concinnus was the highest. Niche overlap between dominant species on rocks and soil varied from 0.048 to 0.939
and from 0 to 0.998, respectively. The VR values were both less than 1 and the W values were outside the confidence
intervals, which indicated that there were significantly negative correlations between dominant species on rocks and on soil
and that the bryophyte communities were in the primary stage of succession. Interspecific associations of 37 bryophyte
species pairs on rocks and 20 species pairs on soil reached significant levels. Niche breadths of the same species, and niche

overlap and AC of the same species pairs on the two different substrates were different.

Key Words: bryophytes; niche breadth; niche overlap; interspecific association; Dabashan National Nature Reserve
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J— 7, R T E B A RN RIS, () A

HRKRETE G SRR X T RIFROR EL AR X)) 2 SR g b AR AR AR AR S R 8, Js T 3RIE 35 4
M Z BRI R I IR — A9 R 1 X, B s AR 2 AR S (8, G0 SR A # BR A 57 B 141 J& 390
PR ARSI A AR DX A AR L SR A R R T I B A A T A TR O A A, A B R AR
SALGENE RS A AR RIPRES RE0 RFTLL T RN (1) ASJR] A AR L 5 BEAR 4 DL 35 9 i b %
GEUR I RE 7 MURR A 5 28 5 (2) A7 A2 M e A o G A ¥ PO TR o B, AU Dy 483 7s o B A0 X 353 114 3 107 1 A1
b e 5 AR PERR A

1 HRMXEHARTE

1.1 W5 IXHENL

KEREIIX (31°37/27"—32°12'15" N, 108°27'07"—109°16'40" E) {37 T3 P& 4 A6 30 0 I, 11 B85 74
1M DX S AAGHT 2 KA AR E R 13.8°C AR B /K i 1261.4 mm , 42 H BRET 4L 1534 h, 4EJCRE I 234 d,
ARSI AN EE 78% , ARY X PIRGHR T 22 48K (754—2685 m) , AL4E 13 A HIBE IR
1.2 Wik

2017 4 5—6 AR 8 A, e/a e RIS X N JRAE i A, AR iR B 2 WA R AE R I T AN [R) 1
WIXBIAIARTE 2 8L T TL A %08 . TR RS X S8 X R AR s
AT IR 5% X R R 86.67 % , 1T 1383 5 (1 A 2 5 A FP ALY 19.23% , 6 IHIZ i IX A 25 i i
Yy i A XL E B2 TEMEAR 800—2400 m X [H] 433l 15 37 A AE B BEAE YRR M 40 A0 L AEREHL 19 S 46 9
AFEREIETY 59 DFEHBAE 9 AR 2T rh AR AR BN ¢ SR FE AR 990—1554 m 75 I g bk 960—2192
m SIS R IR A AR 1030—1341 m | 2% b -\ 827—1445 m 75 M i3 A\ 1120—2245 m 7 B\
2260 m HEREFHE 2345 m ATHK 1680—2254 m JBE 2275 m, PHFPARELT T, 45 g A Iy 2 110 o5 e
TEPIREEECE WAR 1, BAREB N (BIRR 2 m BEMLE B/ INA 20 emx20 em REJT 20 4, JEA R 1180 4,

F1 FAEEHEBTEAMTEERNEEEYFEE
Table 1 The number of bryophyte plots on rocks and soil in different vegetation types

WA
e . BRRIER e o
HOARRAAR Ak Mired GES LRV NS IS LR N T EESANLRIDN .
KL gEl Evergreen Deciduous 7 Evergreen Deciduous Shrubl (T | Evergreen Bamb Wk
Substrate No. broad-leaved  broad-leaved evefgreen broad-leaved  broad-leaved o peedle-leaved amboo Swamps
deciduous grassland forest
forest forest shrubland shrubland shrubland
broad-leaved
forest
#f Rocks  FEHE/ A 6 14 1 8 7 1 1 2 0
HrH % 15.00 35.00 2.50 20.00 17.50 2.50 2.50 5.00 0
THESell  HEMEUA 4 6 2 0 3 0 0 3 1
HrL/ % 21.05 31.58 10.53 0 15.79 0 0 15.79 5.26

http ; //www.ecologica.cn



14 XUHE A AR A R IR G 5 G A A D03 b 2 2507 55 i ] e 45 3
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1.3 HdRab
1.3.1 YFEZE

HRAE T 2R aE A ) B A

HEAH = (AR5 B AR ) /2
b A 5 BE = (P s AR A b DY 5 B2/ 1 N BT A 5 AR ) 5 FE 2 R) X 100% , AR BE = (LA &
LAl PR AT/ b DY i A 7 AT A1 2 ) X 100%
1.3.2 S5

e R L 0 URR 4 500, K R R R 2 PR R B RR S, SR T Shannon-Wiener $5 40 T3 AE 2540
R, AT .

B, =- 2 (P, InP,)
KBRS ALTERE Py =n,/ N, n, AT %t*lﬁ%ﬁ%‘siﬂj A EE N R AR A AR A |y
BHEZ AN, PO AR b B RN TR i A A e 2R R A T SRR R RY e ], r D R A S B
133 AEXNES
R H Pianka &R D THRA SN ES, AR .

0 = 2 PPy [(XP) (L P)
S, P P YR i RUR b FERRCERY ) E T, |
1.3.4 i) AR 3
FFII7 5 AR (VR) " Sob i S A G IR AT R 3, I 1T W B R B0 DG 0 53 B AR I

S
&= (1-P)
i=1
1 N
Sy =— T -1)°
, N;<,>
52
VR =—
8T

X P =ny/ N n YRR HIRRREHBE N SRR S, S S SUIRI I, T o RE Y j N R R B S T
AR BRI RRE YR, VR =1 FBRN R L A ST, VR> 1 R BAR B 1E CHE, VR<1 R BIFp ] 61 6T, 24
W AETE AR T5 5340 1 90% B AR XA XG o5 (N) <W< X5 o5 (N) , FWIRNR] G L 25
1.3.5  Fhla] e Hr

Fofr 1R SCER AT R FH R 7 K 56 AT 5 K 45 R B 25 5 00 7 B A1 0 A o o ) S B 174 (8 35 R R Yates
LR IE AR TR, AR

1 2

N[ lad - bc|) —?N]

2

N as)erd)(are)(b+d)
b, N A HLUEEL, o AR BRAOAEHIEL, b, ¢ AR 2 — H B AR A, & DA SAAS H B A A
B 24 6.6355X7>3.841 , KW PR EHE (P<0.05) 5 24 X*>6.635 , F W R B i 35 568K (P <0.01)
ol ) S AR S RS R (AC) e AT
AC = (ad-bc) /(a+b) (b+d) (ad=bc)
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AC = (ad-bc) /(b +d)(c+d) (bec=ad,d=a)
AC = (ad-bc) /(a +b)(a +c) (be=ad,d>a)
ACHMEFBIZE -1, 1], B -1, ZRIAFOG) (] 7 DR 45 78 b w5y 5 B2 1, FR BT (o] T IR 45 7 B o 1
ACHEN 0, RPN 5 4S5,

2 HR55%

2.1 PP A T A O I LR AN [ A e 2 AR v Y 2

40 NG HFEHBAN 19 A T A FEHL S A0FE 154 FhA1 77 Bh & EEFEY) . e R B HERT 15 67 (295
PIFPEL 10% ) FIHT 10 A7 ( 5 SRV 13% ) RN 53 5I7E R A (3R 2) P (38 3) AP AR KR A 4R
BTN, A B EE LS A T I R b R R LR A VR I R A PR TR R A AR
(R 2) ; T AE B EEIL AR 0 T B ARV AR R 8 LR AE AR FRUORAE S M R E A (R 3)

K2 AEEHENABMHERRENEETNEEEMESMAEE

Table 2 The importance value in different vegetation types and niche breadth of dominant bryophytes on rocks

FhE fhsg T EE importance value 7 S R
No. Species WA WS BEET R o . wee Nide
PR VAL RERIRSOM rHEA bk Ty breadih
1 j(ﬂﬁxf . 0.772 0.380 0.274 0.654 1.050 0.209 0 0.238 1.783
Thuidium cymbifolium
7, \D ST
2 R 1—,@“,% 0.223 0.094 0 0.859 0.639 0.229 0.082 0 1.467
Plagiomnium acutum
3 g - 0.176 0 0 0.043 0.893 0.183 0.308 0 1.230
Cratoneuron filicinum
YR
g DAEEE 0131 0 0 0.032 0897  0.058 0 0 0.683
Brachythecium rivulare
N
5 7j<4:ku§{j¥ L 0.308 0 0 0.157 0.189 0.378 0 0 1.326
Rhynchostegium riparioides
b5 3
6 i;ﬂ,’% . 0.093 0.327 0 0 0.606 0 0 0 0.893
Thuidium assimile
R
7 K e . 0.141 0 0 0.112 0.329 0.303 0 0 1.289
Brachythecium populeum
T K fie
8 ﬁqutj}?}: ) 0.039 0.191 0 0.358 0.222 0 0 0 1.202
Homomallium simlaense
e 2
9 )ml%j.}:. . 0.368 0.087 0 0.069 0.180 0 0 0 1.394
Hedwigia ciliata
-3 QEI
10 WA 0.175 0 0 0.413 0 0.037 0 0 0.798
Entodon pulchellus
= el
11 g . 0.151 0.427 0 0 0 0 0 0 0.574
Brachythecium procumbens
[EREERAE]
12 it . 0.105 0.155 0 0.047 0 0 0.087 0.181 1.518
Entodon concinnus
b
13 B /H . 0 0.024 0 0.147 0.394 0 0 0 0.736
Racomitrium ericoides
-
14 i . . . 0 0.141 0.087 0.074 0.258 0 0 0 1.261
Palamocladium nilgheriense
FApyy:
15 ELATINEE 0 0287 0 0.076 0134 0 0 0 0.958

Didymodon asperifolius
&1t 2.682 2.113 0.361 3.041 5.791 1.397 0.477 0.419
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Table 3 The importance value in different vegetation types and niche breadth of dominant bryophytes on soil
TEEH importance value

BT
e ma - WEE e frseE
. ik woti sEOHE - Niche
No. Species IH- 7@ Rk MERES
I S A - breadth
HES
1 R T 0.093 0 0.823 1.177 0.381 0 1.131
2 ES=E T 0.413 0.383 0.232 0.427 0 0 1.361
3 KAPI#E 0.103 0.463 0 0.807 0 0 0.873
R AR
4 2 461 .
Rhynchostegium pallidifolium 0 0 0.288 0.46 0 0 0666
IENCEY :
5 ,\ﬂﬁ%&g)ﬁ]‘ﬁ?‘% 0.309 0 0 0 0.351 0 0.691
Mnium marginatum
PEAU TR A B
. 0
6 Rhytidiadelphus triquetrus 0 0 0 0 0.630 0
WIECR:
7 Climacium dendroides 0 0 0 0.064 0.405 0.135 0.841
%1
8 e A B ) 0 0 0.188 0.042 0.193 0 0.948
Rhodobryum ontariense
9 U . 0 0 0 0 0 0.396 0
Aulacomnium palustre
10 IE#E Hylocomium splendens 0 0 0.027 0 0.351 0 0.257
Gt 0.918 0.846 1.558 2.978 2.311 0.531

2.2 AT

M2 TR 1S Fhfr 2R o SRR A L3R 9 AR AL FE O 0.574—1.783, -3 {H N 1,141, HrfroRopI#E
Thuidium cymbifolium A1 VEFE R, AR Bl i), BRIEFNIN, 76 7 DY B G 0 h (£ 2) .,
AH I, BB B Brachythecium procumbens WA AT Vi BE B E  ANAE PR R B Ay 40 A . DA 3 AT, 10 F

A B EE YL AR I A A TEE S 0—1.361, SF{E R 0.677, HPIEMZEE Entodon concinnus S
T E R v, 7E 4 DA PG A TSI #E Rhytidiadelphus triquetrus T4 &S Aulacomnium palustre
A S TE IR & FATE | IMEBER BN AT 3 A1
23 AEBNES

XF 15 Fiofr AL E S LA A A S AL B SEAT I, 0t 105 XA (£ 4) , RSB ESEES TLO.
048, 0.939] ,“F¥I{EA 0.535, EEALPLEL0.5, 0.8], i xS AL 40.00%, HWK,7E[0.2, 0.5] #44 30.
48% . A% Cratoneuron Silicinum S5®ZihE e Brachythecium rivulare MAEBNESEREK, FZH AT
BEICRAS AR MR &

XF 10 A LA E EAE Y AR A AL B ST, I3t 45 W FpxF (£ 5) , EBMEEESTLO, 0.
998 ], FHIE M 0.360, EZEHNTE/NT 0.2 IX[E], 5 AT SEY 44.44% , FHOR,7E[0.5, 0.8 11915 26.67%.,
A 13 RROR B A S E A 0, B AR AR 0 A0 6 5 A 1 A= A BEAE P DL R | B 33 SE 0% 1Y
PSP RIE) 58 2 0 E& , FUIARFE SRR . A, A B AL BE 5 38 6% Hylocomium. splendens 1)z 2540
EAHR K, R EN TR SRS P58 2481,

2.4 Fhfa]BREE Tk

FA1(VR=0.064/0.392) M+ (VR = 0.110/0.442 ) 1 b 57 (1 75 858 000 S5 M M ] G AR 45 P A 07 22 HE R
VR ¥/ 1 RUIRhELER Eo RS, s nt S WA VR B R, A A H RN W=6.519, ~TE
EAFIX ] (26.51, 55.76) N ; A= B EERY W=4.718 , WATEEAF DX (10.12, 30.14) N, 3 B 4y b 1) 15 285 1
B,
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Table 4 Niche overlap of dominant bryophytes on rocks

5 No 1 2 3 4 5 6 7 8 9 10 11 12 13 14
2 0.847
3 0.744  0.649
4 0.757  0.629  0.939
5 0.724  0.669  0.559  0.477
6 0.766  0.562  0.820  0.880  0.377
7 0.784 0751  0.803  0.764  0.903  0.634
8 0.785 0912 0485 0511 0435 0.622  0.530
9 0.844 0542 0.538  0.537 0.668 0.570  0.568  0.475
10 0.587 0795  0.126  0.094 0.540  0.052 0379  0.740  0.476
11 0.394  0.145  0.060 0.048 0.188  0.488 0.097 0.416 0472  0.130
12 0.491 0273  0.173  0.060 0.261  0.312  0.149  0.391  0.593  0.301  0.650
13 0.788  0.803  0.868  0.935 0.424 0.843 0719 0.740  0.455 0.320 0.054  0.091
14 0.804 0.682 0.756  0.815 0.351 0.924 0.613 0.756  0.466  0.215 0.421  0.288  0.872
15 0.588  0.486  0.385 0.414 0209 0.773 0335 0.739 0384 0.214 0.831 0530 0.516  0.785

T [m] 2% 2

£S5 THEEHEVMABMESHESRE

Table 5 Niche overlap of dominant bryophytes on soil

5 No 1 2 3 4 5 6 7 8 9
2 0.661
3 0.688 0.811
4 0.963 0.652 0.731
5 0.233 0.367 0.073 0
6 0.256 0 0 0 0.751
7 0.357 0.085 0.128 0.126 0.704 0.938
8 0.684 0.303 0.133 0.496 0.531 0.708 0.687
9 0 0 0 0 0 0 0.312 0
10 0.298 0.024 0 0.041 0.748 0.998 0.935 0.759 0
a3k 3

15 Ty A= & SEAE ) UL S50 IE B R 105 X Aol v, 645 R %k AC (HYEFIAE>-0.01,[-0.34, -0.01],
[-0.67, —0.34 | Fl<—0.67 , 2351 5 S A 51 26.67% . 14.29% 6.67%F152.38% , 4 43 XTFXF AC i M-1,
F MBS T s FHEEERTHEE KEBHVEE Racomitrium ericoides FIFEM#% Palamocladium nilgheriense 5
HAA A AR SR LTS, SR B PR GRERES A 77 X, o5 SRR 73.33% , Hi 8 X B AR 3
PR, 18 X RIS b 24 s Fh ] IEBRES A 28 X, (5 SFP X EL ) 26.67% , Horr 4 XF R A 2Pk 7 X 3R
EZHE L),

10 i A= E EEA YL A LAY 45 XFFpXT v B4 R AL AC (HIE FI7E<-0.69, [ -0.69, -0.38] [ -0.38,
-0.07 ] FI>=0.07 , 4351 {5 BFPXHEAY 57.78% 4.44% 8.89% 1 28.89% , H 23 XFFhXF ) AC {8 -1, 2 B f Bk
SERRPE ey, R O SRR AR S L A ARSI R RN, SR L E R RIS 25 X, R
FXTELIR) 55.56% , Hovb 7 Xt 3¢ B0 A S 35 PR 12 X B I R AR R IE B 25 20 XF, o R Ao £
44.449% b 1 PR BEME(E 2)

2.5 [ —Wy R il AR 25 ) — b ot o TR BB 25 1 e

TEA AR IR A K BT |, KPIBE QM) 4T 8% Plagiomnium acutum FJE fA 28 881 R AL Fh 2 —

P A A FE B R IR, 35X 3 P SR A A T 1 A A5 5 B LU HAE R T R (R 2 FIk 3) , LLAK[H]
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— R AE R AR A KR TR A S SR (3£ 4 FIFE 5) , ROPI#E- - &) kT s A %t 78 A 7 35 T 2k 807
TS (0.847) & T HAE A HERE R (1 A 257 TH S (0.688) 5 1M K PN BE-JEE ff 4B B A ) AT #E- )5 M 48 B A
FhRTE 50 B i AR 25 TS (8.(0.491 1 0.273) /N T HAE 1 B8 B i AE 25 TS5 (0.811 F10.661)

a2 e —0.01<AC N -
® —034<AC<-0.01 e | 2 o 04072AC
w3 O —0.67<AC<-0.34 m -0.38<AC<-0.07
n | | o*] 4 A AC<-067 m e |3 © -0.69<AC<-0.38
NGEGGE x 6.635>52>3.841 T A AC<-0.69
NGRS GEEE # 12>6.635 L2 I L * ;‘;322%?3-841
o | o0 | a]T [ ' of| & 5 " 4
3
o|&[a|llalalals KIS R
(AR olalole]o ® 6
e (AR alalm|a]e]i0 [ I NGl B . . 7
MlA| B ale[m|ale]|alalqn
oF| S| A*| o | o | & | o | g
flm|[falalolalale|e]a]iz
o[l alalalalele|alsa]s A A A Al alale]|a]o
Al alajalefa|alala|a A 14 P ) I -
ANlalsalalm|o|e|a]ad e l*|15 L L e I M Al A 110
Bl 1 AEESEEMAEFFEBREELEREE B2 TASEEYMAEFEE RS FEREE
Fig. 1 Semi-matrix of interspecific association of dominant Fig. 2 Semi-matrix of interspecific association of dominant
bryophytes on rocks bryophytes on soil

AC B85 2%, association coefficients

LB ARG ] B 25 R B AC IR, FOPI B - ) KT B b 0l 7 3 i ot S8 2 B o £ IR 285 T R P B -JEE Ay
CHEF ARSI IEERAS . AR KT E -JEE A 28 B B0 7E A ST rh B SR R T A 3 B b R
IEBREE (B FnE 2)

3 e

31 HEHEYIAESA

A S8 B B R b PR & R . W A A S RE R 1 PR M TR IR A RE e, R R
TERE PRI IX, —LE S BERTY) A A AL TEBEROR 7 A R, B AN ORI &R QMR KT EE  fE Pk A 9 268 K 22
BOBWCRI R A 0 A . AR, — LU F SR ) A 250 58 BE AL/ 9] A 00 T A 4 P 40357 6 114 A2 252 9 A O
(3) P EAT 0 R AL L P47 DX A ARSI o LU AT ARFIATE 85 LU T 3 v AT oA, O R A I T L
— LS

(] — Wb e AN AR IR L AR A AL SEBEATAE 22 57 o AN, ROPIE AR It AT 8658 A1 B A 2 8 1 A1 2R T
AR A 2 B P K4 LA S R SR WA I A R T PO RO BT 7 0 ) A A T 22 R W 2
BERYRI I BEIRIRE ST . 3% 5 50 S XN GG [E 5K 3 SRR X B BRI AR 1 A S LRI T 4 2R — 30

PR S B /N Rl 2 1R P B DR AR IR BE ) W9 s, & B AR S A B R R,
oAb A S R WA BOR, ARWFFEER S EIRWE . AR IR X A7 A S P 2 4= 257
(1.141) LR & T kA E EEOL B (0.677) , T AT RO ] A2 2507 3 5 & (0.535) TR K T 5 4 (0.
360),
3.2 HEERIYIRRE]BRAS S R R

P A R S AR S L BB E R EI DG R T IEAHDE ™, Jr 22 L3R VR Fgeitie W kRS R
R A A A AR Y A AL LS80 B A SRR AL TR ORI ORI, X — SR — 7|
TR BB B A R G, B BRI R A FER LR X, B RS 2R
Ay HE TG MR E A BRI, 53— T, 5 BT A XA SR IR A5G . Ak T TR 7 i S AR ARl T g s
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AR RER A T AN

ARWFFE L5 R Wos, — 28/ AR B 2R LA 0 M K B0t B W R &L ) AN, A AR EE R K A K G B
Rhynchostegium riparioides ZHERERERT G BRAK) &5a F, 2R e AR S B T%%ﬁﬁd\( 7.5%) 3%
P R A (P 1) o IAN , J& T 1 G R ) PIE FUL S AS 888 AR B B0 i 3 A 78 DR L L P47 XY I 75 1L A7 A
T A ESEET R (0.998) (£ 5) , AAMEAIFBA 1 IRAER — M, R & RS (K 2) . X
55 PR PR BRI L, 45 b [ 2 B A I IR 5 A 00 a5 0 R — B, AT RE R R A L R ok A B VR B
IR AFAER RS S ol HEEAE I S8, M, FETR R M i WA U IR 8% Sphagnum palustre 5 45 34 8 32 B HY
TR IRES IR B W R A R AR A e TR R, TR I R4 R A U i ) G &R
105 B A IR RUBE R R] 55 4 PR PRI PR 3R S A 2 X R T e P 7= A s e 207 ol BP9 R B,
J7 KNI 8 e 25 SR A R RIS R S ma ok Y o BRIk, ] SCIR 1 P ZE AL T B2 — 25 AR A 2 B 3
1ere I T F R 2 AT RIS A RE & BRAR R

XU, BE, E81, W BT X AR e Y A SR TR, MR FMR, 2008, 19(4) ; 775-781.
Wiw, NIKE, Dk, &Ek, B, 26, Rk, dwc, OEk. SRR b AN RS TR B BRI 1] S 5 A R A ) R ) S 2R 4
Br. HIBRLEAR, 2012, 30(5) ; 459-467.
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