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Bryophyte Communities in the Forest of Heishiding
Nature Reserve, Guangdong, China
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Abstract: A quantitative survey was conducted to investigate the biodiversity characteristics of bryophytes in
Heishiding Nature Reserve, Guangdong, China. 50 species of bryophytes in the five 2 500 m?* transects were found
in which 30 were liverworts and 20 were mosses. Forty species of bryophytes occurred on trunks, which was much
more than those on floor (only 24 species). Bryophyte coverage on trunks and floor was very low. Species richness
of floor bryophytes in each plot was between 8 and 13 and the coverage was from 0.59%to 1.12% . The
distribution and species richness of floor bryophytes were strongly affected by slope and micro-environments.
Epiphytic bryophytes in each plot ranged from 12 to 20 species and the coverage was from 0.63% to 1.63%. This
suggested that the species richness and coverage of bryophytes in 30-year-old secondary broadleaved forest have
restored to the level of mature broad-leaved forest. Similarity analysis of bryophyte communities indicated that
species composition of the mature forest was similar to that of the mixed pine and broad-leaved forest and young
secondary forest, but community structure of the former was quite different from the latter. More studies are
needed to understand the mechanism of low coverage of floor and epiphytic bryophytes.
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BB A — MRS LK, RAED %
R E B A R0, T A T A A2
T ESMHAESRATREATRZUMWES £
P, RMBAESRENEE RS2 —. FN, &5
AR 0 558 A5 A 1) R B2 5 R B R TR 9 10
16, S BRVE (K 50 28 1 TR 85 e I 2 Sl o
VIRV A B2 B, 2004 4E7E_BAG 24T 1 R [
BEEY S RERY BIRit4 LEd s Ey
MIEEBEWA €42 FAIE 82 Fh, Horb 36 72y
tRAE, 29 FhRBRSE, 17 Fh 5 fe,

AERRAC T AT D 208 K 8543 X 330 2 F R %,
AR T RHE AR, BT 2R SR EEN,
MW BRI R R UR, H B E T ARERS
RO REZH0 THRERRES RS
BEAT TR MR, 185 LS MR 500t
2 HAREFE YO RIEREER. WE X
WA & BV RS b & R, s BRToT
AR, 3 SIS Py B BEAE ) BV 2 R IE I T
FRYRIEEE R . S —HH, di T ARS8,
AT TR Lt TE S S 3 0, o3 e g v
BB REVE 0 R R MRS T BT S B 2 2
Y% BRI SR G B KR,

A BT B AR R 9 JLFE R [ gk 2
Ao T A A B B A B T s R
B, LB PH AL A M B T 45 MO AE , 4 AT BRI
TR E BRI R0, FEAB B T R Ak
B ERYIRE BB HE, b BB R (R YR
R

1 B MM

RETBRRP XTI REHNTFE ARG,
W 4B P45 N, b B4 E 23°27'N, 111°53'E,
4000 hm?, {R#7 X Husb b [RIHER M, B 5 W0 il
Z AR, ARIRERR I, E3998 19.6C, 54 A1y
15 10.6C; FEE W & 1 667.8 mm, L BT =,
FBHRETT 4-9 A. %R E=FILEER L,
EMURBELER AT, B ERBE KR, KEE
PEALAR, JBAR LD L st B SR, — R 4K 150-700 m,
We BRA TR IR B 927 m. TIEEE 4. Frar
AL B B, A RO E S A Tk
700 m PAF, wr B4 E T4 A TR 700 m DL E,
FEMFIR 250-350 m 61 Y, TS0 A5 % B 0 S

Lo SRR AR, (R R FE R4 X B ST BURY, AN
THRBTE, 1976 S/ 5 %7 KRB, 5
R—HB AR IX ol H A2 K (Cunninghamia lanceolata)
YR (Pinus massoniana) BN T AF 1k, 5
—HI IR 8RB, R IR, IR 84X
BRI, (BT IR T DL D A & iR 4
O P R A AR . IRIEIREE, A THk P S EEAE AR
2, IR A KB TT £ B2 JR A AR R A b

2 R Tk

2.1 HihigBRFE

2005 £ 10 A £ 2006 4 | A7 BATH A RE
PRI H 250-350 m SR B T R E 5 A
50m x 50 m F9FEHk. REHE | RIBEHL 2 3% 1976 4
PRARERAR G B SRVERE TV B M U LAk, B rp LBy
¥ (Castanopsis fabri) J3 EBREF, REHE 3 FIREHL
AR[UDRERERANE A IERH, R
SR LN RE, KT E# (Castanopsis
kawakamii) M (Canarium album) FT AR (Schima
superba) BB H M., BEHL 5 X 55 T S & Ly 4% bR
I #k, DARE R (Ixonanthes chinensis) F1 /) i JK IS
(Artocarpus styracifolius) i E#. &Ry LLE J
RS RE . FEHAR PR H S

R0 R b T 5 B AR A RO B AR B AR Y
S RBEAT . AT EEEYN, CTEETEES
FIJ7 LA 10 m HEEBE 5 4 50 m FATRES, I
FEHAERE 2 m BB ERSRA 50 cmx50 em B9
W, BRIBHE— P RI4> h 2.5 emx2.5 cm (/% , AR 4E
NS AL E B DL SRR S . WA
BERERAKRT 10 cm TR, 4 BIZER T 0-
20 cm,40-60 cm, 80-100 cm F1 120-140 cm 4bHY
WA KA 20 cmx20 cm K55 M, 75 B Py 285
50 2 emx2 cm [/, HRIE N AE S A B BEAE )
ISRV S B . B IEAR A AT 1L k245
A1,

22 o ZHEFMHER

A ICEBILA B BT B T TR AR, MR
IR P £ 2 S R B VR (1) 2 R M AR AE U1,

(1) YIFp=E = B Te 3 S= Fetthrh BRI b 3t

(2) Shannon Z#HEE¥ H= - P, InP,



540 P R 4R

5%

(3) Simpson ZHHIEH D=1-, p?

(4) Pielow 5T BEIRHL J=(- X, P. InP)/InS

XA, PR i AN 2. HhYhhE
TEEN AU, T Simpson 183U 3 0Pl i
/&, Shannon 5 ¥ AN FH &2 8.

2.3 IS

38 B A VAR AL BE 5 5 DA L B b i e %
AR,

(1) Jaccard 3541 Cj = j/(a+b—j)

(2) Bray-Curtis 383 Cn=2*jn/(aN+bN)

KF 0 F1 b 53 BINBEH o FIRERE b o [ Fb
o7 APRHIEE TG oV 0 BN 450 EEH o A1
FEM b VBT E VIR OANMESE , 700k UL 88 2 B
ABEIENR jn HBEH o FIREHD b 345 P h AR

B NEZ N, B jn=__2 min(aN, bN).

Jaccard FEHURX —u B BERGME, T ER
BRY)BHH SR AE, T Bray-Curtis 3 308 %048 1y i
B R T BEVE P - i BB 4 R AE , A 3
TR

3 SR

3.1 FHEHgHAE

BRI, ST ARRMAEE 25-32 F, Iy
THTARANRE P 1 25 A REHE 1 FRE S 2 04, LB T AR
737 A 19.2x10° m? hm? F1 17x10° m? hm?, R E
79 60%:; P 5 B, BUTERL 29.9x10° m? hm?, 4R
VIREIE 85%. FEfh 1 AN 2 (b3 B, S e K, Tk
Hi 4 HHPGE, BN, AWTEARBETERE, KM 1A
FEHL 2 38950 B UAs O S, T REHE 3 FOREHD 4 3911
DRMAMHAR . B EEH 3 FIREH 2 TR K
Jaccard 8 IR B 1, IX B 0.4048, B RFREH LA
PEE (R2).

R1 BAMEHHTRERR
Table 1 General situation of the tree layer of each plot

Hihs PARF L Tree MaiE ! DBH YMEEE FHBE (°) AR (%)
Plotno.  density (ind. hm?) (X 10° m? hm?)  Species richness  Average slope angle  Canopy density
1 604 19.2 30 45-50 60
2 528 17.0 30 45-50 60
3 528 279 29 40-45 70
4 512 284 25 20-25 75
5 652 29.9 32 40-45 85

% 2 HHWEITFAEERE Bray-Curtis 155 (* B4 T)
0 Jaccard EHI(W fak k)
Table 2 Bray-Curtis index (below the diagonal) and Jaccard
index (above the diagonal) of trees among different plots

g

Plot no. ! 2 3 4 5
1 0.5000 0.3409 03095 0.3191
2 0.5597 0.4048 03415 0.2917
3 0.2526  0.3712 04211 0.2449
4 0.2587 02412 0.5603 0.2128
5 0.1914 0.1831 0.1288 0.1111
3.2 BEEYEENFIAR

5 AFEHP N BLI E B IEA S0 R, AR S
2K 30 P, BERK 20 B (R 3)  ARHBAL KRB, LI

BEEF (Lejeuneaceae) MR E HF5, 4 18 fh,
HUHBEE R (Lejeunea) MFNREZ, H 5 F, 5
B E B (Cololejeunca) 754 4 B,

HUTH BB IE 24 B, B K 14 b, BK
10 b e 4 T 0P 48, S BB, LERE
WE ML, AP R R B8R .
¥ 3 & (Calypogeia arguta). F # 4 8 B (Kurzia
sinensis)J~ R R (Fissidens guangdongensis)F1 %k
3. 38 8% v 2 (Pseudotaxip hyllum pohlicecarpum) 7E [
R 4 SMO B R P B B b AR, 1
FIRILIUGE BELE 4 MEMP IO R, R
AR PEEFEY U LR LR L,
H 5, REER (Fissidentaceae) 17 3 Fift,

PM LB BERIE 40 B, W IE 22 FHE A0 18
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FhEEds . Hoob Xk o8 41 8% & (Lejeunea catanduana)-
5 40 8% B (Lejeunea curviloba)- ZHRESGE
(Cololejeunea ocelloides)~ T8 77 /) %% % (Brotherella
henonii)7E 5 N FEHL AR 3 H H IR, PR 8% E (Cololeje-
uneasp.)) RRBEHIT 4 MEHA.

g1 3 AT, AR TR E o H LA LR L P
A S EEY), R EIE R TR, X
B/RAETFHTEE: B A E £ g E A
H LS R A B A, RS T/ R B
HRTRT, BETHRERS: T RRBENRT
T2 AL A B EEEY, AT E L.

Hi 1 AT, BERL 3 M E B RER S (27
i), BV HEE ML 1(25 BlOFIREHE 5(22 ), FE3 2(18

FhFIEEHL 415 BB RPN FRLERD.

Fr % Number of species

Fig. 1 Species richness of bryophytes in different plots

B8 Plot no.
B 1 AR R E ST EEE

% 3 BATH TEHEDESEEARRT LHANRE

Table 3 Occurrence frequencies of bryophytes on floor and trunks in each plot

£ #58 Mosses
B &3 Hepatics

Pk T & 24 Floor bryophytes 44 B EEHIY Epiphytic bryophytes

Species 1 2 3 4 5 1 2 3 4 5

thAR IR E Kurzia sinensis 4 1 6 0 31 0 0 0 0 0
M & Calypogeia tosana 0 1 2 0 0 0 0 0 0 0
W IEE Calypogeia arguta 50 45 48 0 3 0 0 2 0 0
I A E Cephaloziella dentata 0 1 0 0 0 0 0 0 0 0
i FEE Heteroscyphus argutus 0 0 0 0 0 0 0 20 0 0
BWEME Frullania muscicola 0 0 0 0 0 ] 0 0 8 0
Y BEE Pychanthus striatus 0 0 1 0 0 11 0 0 0 0
@S Lopholejeunea sp. 0 0 0 0 0 0 0 1 0 1
BEBEE Lopholejeunea subfusca 0 0 0 0 0 6 0 6 0 1
HEMPE Lejeunca flava 0 0 0 0 0 27 0 1 0 0
BEM- AU Lejeunea punctiformis 8 0 0 0 0 0 0 0 ] 0
MBS Lejeunea ulicina 0 0 0 0 0 4 0 0 0 2
PNk & Lejeunea catanduana 0 8 2 0 0 41 16 48 16 1
BHRBEE Lejeunea curviloba 0 0 0 0 0 8 6 1 16 3
BiskIEW S Cheilolejeunea ryukyuensis 0 0 0 0 1 12 0 0 2 5
B84 S Cheilolejeunea intertexta 0 0 0 0 0 0 0 0 1 0
B LB E Trocholejeunea sandvicensis 0 0 0 0 0 0 0 0 0 0
A ATR#4E Acrolejeuneca pusilla 0 0 0 0 0 3 2 0 0 0
ZHIPEBEE Cololejeunea ocelloides 0 0 0 0 0 1 6 32 6 1
KBS Cololejeunea peraffinis 0 0 0 0 0 0 0 0 0 1
P E Cololejeunea tenella 1 0 0 0 0 0 0 4 0 0
W E Cololejeunea sp. 3 0 0 0 0 16 2 0 1 23
RS Leptolejeunea elliptica 0 0 0 0 0 0 0 6 0 0
FAM- 8% E Leptolejeunea latifolia 0 0 0 0 ] 0 7 0 0 0
NHEESE Mastigolejeunea auriculata 0 0 0 0 0 3 0 0 1 3
B2 8 Makinoa crispate 0 0 0 0 1 0 0 0 0 0
K ijsE & Pallabicinia subciliata 0 0 13 0 0 0 0 0 0 0
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#3453 (Continued)

Fhas 70 & #EHLY Floor bryophytes T 4= B4 Y Epiphytic bryophytes

Species )

3 4 2 3 4

1
X & Metzgeria furcata 0 0
Pt H & Riccardia chamaedryfolia 0 0
FENEF Liverwort unknown
I~ HRABREE Fissidens guangdongensis
R A REE Fissidens laxus
B2 AR Fissidens ceylonensis
Hif RREE Fissidens mangarevensis
Gt AR EE Leucobryum chlorophyllosum
¥ H R EE Leucobryum juniperoideum
\5%E Octoblepharum albidum
B W & Syrrhopodon prolifer var. papillosus
5570 M BE Syrrhopodon armatus
A% FEEE Trichosteleum lutschianum
PENGKIPEEE Papillidiopsis complanata
K HPEBE Trichosteleum stigmosum
B /NREE Brotherella henonii
Z5\$EHEE Clastobryum glabrescens
& VE S KB Haplohymenium formosanum
L[R2 Isopterygium tenerum
KP 8 Thuidium pristocalyx
Wil K KB Herzogiella perrobusta
KRIN-2E Vesicularia reticulata
B2 Pseudotaxiphyllum pohliaecarpum
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3.3 BEEMABERIT

B4 TN, HhiEESEYNEEIEER, &
BT 1.12%, B ke 3 i B EE Y 1 o B B
K 0.59%, BHFRBNER, 1L 13 F, HREH
LA T 10 B, BREEREYHSOEER

TRUAREH 3 B . EPAMREOREL, B 3 AT
BHANTAE, BEENEE LR
i, i NS 24, B S BUL T B A
YE R R . R 1AF 4 TR, RS
H S By = E 2 AEHEMER, BISEBE,

4 BEEMBETRNE
Table 4 Species richness, coverage, diversity index and evenness index of bryophytes
Hh T 25 2€ K04 Floor bryophytes it 4 B BERLY) Epiphytic bryophytes
1 2 3 4 5 1 2 3 4 5

YT E BE Species richnesss  9(6/3) 10(5/5) 13(7/6) 0(0/0) 9(5/4)  20(11/9) 12(6/6) 17(11/6)  15(8/7) 17(10/7)
#JE Coverage (%) 1.12 0.95 0.59 0 0.64 1.63 0.93 1.55 1.26 0.63
Shannonz FHE84 138 115 1.73 - 094 2.35 2.06 2.05 2.01 2.05
Shannon diversity index

Simpson #1541 0.65 0.62 0.75 - 0.41 0.87 0.83 0.84 0.82 0.82
Simpson diversity index

Pieloudy 53 BE IR 4L 063 055 0.68 - 0.43 0.78 0.83 0.72 0.74 0.72

Pielou evenness index

BN E A NR G EMBERI DI EEE, “-” RRLAHMEIE. The numbers in brackets are species richness of hepatics

and moss, respectively. “-”: No data.
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ERERRE, MO AR, o BRI, FL P B AE 20°-
2507 [ KEHL 4 MU SRR E BEEY . S
[ Fh 2 BEVE SR B K 35 50 B TR B W B, T AR
5 BT R B AR N E R —, B RS
R,

Tt i A B 10 15 B TR R (0.63%-1.63%),
Hop R 3 ORI 1 B BT B, A
1.63%F 1.55%; 4 & BRI B BE 12-20
Fh20A], DAREHL | BB E 7 20 B, TUREHE 2
MR eE b, L 127, SREMEIRENLIE 1 &
B, AR BB, A B TR B AR 2 B

B 5 T, KM 2 AR 3 M & &Y N
Jaccard Fe B B, Ul B H Fh R4 s B M AR, FE M 1
FOREHD 2 1 Jaccard FREINE B FEh 1 SRR 2 1)
Bray-Curtis §4(i% 0.7131, B R HFIH Z A7
FIRR ST, TikEH 5 SHARHMMERBIK,

% 5 SR £ EEE Y Bray-Curtis I§8(M AL T)
#n Jaccard 5 (L& L)
Table 5 Bray-Curtis index (below the diagonal) and Jaccard index
(above the diagonal) of floor bryophytes among different plots

PR 1 2 3 4 5

Plot no.
1 04167 02222 -  0.2857
2 0.7131 0.5000 - 03077
3 0.3532  0.3955 - 03750
4
5 0.1508 0.1542 0.2056 -

- THMEIE No data.

8- R b 1R AR B A 5 BE AR AR DL R R A
ENFHE BB Y, PR | IR 2 Z RV
Bray-Curtis 1540 Jaccard 8 EUE B &, TUAE L 1
FEEHL 5 2 18] (9 Jaccard TREUE A, FIMEML 2
REH 3 DA R REHE 1 FRE L 4 22 18] Bray-Curtis 383
AN . REh 5 SRR | DIAMOIEE R
2 18] Bray-Curtis T8 ${E391R 1K, BB 451
GUERKER (R 6) . BRARFEH 3 A 4 HATR
¢k, B ¥ Bray-Curtis 75351 Jaccard 843
BK.

i ¢ B FeARFNR A B EEAE YR T RO A
PEFEBOIAT AR KM T, B % Bray-Curtis TREUH 55
1E 4 %% (R=0.5393,n=10, 0.05<P<0.1) , Jaccard B
BORAA X (7=0.1163,1n=10, P>0.50) .

& 6 Rihia) i £ &G Bray-Curtis 1§51
(X f4k T)70 Jaccard 358 (X AL L)
Table 6 Bray-Curtis index (below the diagonal) and Jaccard index
(above the diagonal) of epiphytic bryophytes among different plots

RS
Plot no. ! 2 3 4 3

1 0.3913 02759  0.4000  0.4800
2 0.4141 02609 04074 03182
3 0.2891  0.3874 0.2800  0.2143
4 0.3290 04352 0.2407 0.3333
5 0.2943  0.1062  0.0231 0.1124

4 8

B THAE P B R P BOR T BRI, R
SR [l T A X AR T B BB R RO
FE09, XA R R AR LR B2 5 30 a BIRAEM
BRI L B3 A T B K, L s R A
S HZEmE B T AP, U B 7E Y At M X [
R4 T S AR BR, 30 @ FSRE BT 6 BE AN AR
WEBEIT O . (BRI AR5 AL SRR
th & B A K Bray-Curtis S8 B, BB
HABE P RB PRSI PAEERRESR . Rl
B TE#H 2R K (KB 70 45 RIP R B0, iRARR T
JR ) R A T 3 T ARZE 25 2 JB & BERE A PR BT
1B BIBF RS, (L% [ 78 75 9 S i T AR ILA S T
RO RY, REKELD 80a 1
R, HEEHYX R4 5 RERKEE.

S LT 2 BEAE A T TR B, AKX T 5 B AR
W3 B B AABAR, B MAUE 1.1%, EEH N
FE e AR E S EEYAE, AEEEYE KR
A TE ARG B b, SR X M T B REAE A DA
M Mg )2 S A0 3 ) O BRI Al . AT
PR 3 U kb BR A T A8 6 A i 38 EL S5 4L
(5 B 3 B M 24 e, X b O — RGBT
MR, HHRE, MERFELLTFREER
RIS IS BB MO AL 1 4, B MR (K MU T 52
AREEEEYEK. FER, RS 3 PRRE
T LB > REEE Y A S, Fo At T A
THRNEE-EM A — AR, B T
X bk H T 2 8 R0 o ARG 55 40 L B HE AR T AR
R B 7 AR P DA R FE AR N R IR 4 1 T RE SR
BIERDLE A K. AL R R
MEZREWEHEHY S AN EERNREZ MR
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B15%E

. B BERE A A AN R R AE RORR S B B T
— EBAR KT EEAY AP,

I A BB YR B T b T B B A, BRAE
Hh 2 A, B AR B A ) 75 T R o T M [ A R
F4, 185 15 4 1 AR E AT AR IR 0o, TRATTA
AR IR T 250-350 m FOVE [, B E R &, 7T 68
BEAGRDHERERKTEE. XEFER—I
Fo

MM E S EEM PR R BELERZIN 2 M
H T, — HE S HEYEREFTRBNERN
W, A [RRE A I A B B I LR B
Hh 1 FVREHL 2 2 TUAR AR R, ELIX PR M
KA R s (B R H 3 O 4 BRI
Skl B IRAT AR, BE 2 A (AR U A e, T
Fedh 4 S5REH 2 2 18 BB R AR SRR E R
W 4 B BEAE ) 1) Bray-Curtis T8 50 R 5 AH <M, T
Jaccard FeBIANAH SR . EIRGE T BRI A BB IEY
K43 A7 B AR R S At , FoAh R 3R, I B A
(g SR AR 5 B T B AL 7R B KRR B b R WA AR B A
BEEDBE,

o
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