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Ground bryophyte diversity in secondary birch forests in western Si-
chuan, China
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Abstract: Secondary birch (Betula spp.) forest is an important vegetation type in western Sichuan, China.
These forests have naturally regenerated from primary fir (4bies spp.) forests after clear-cutting. However,
little is known about ground bryophyte species composition and community structure during this succession
sequence. In our study, we sampled three plots in 9-, 22-, and 42-year old secondary forests, and a primary fir
forest, respectively, in Jinchuan County. We found that bryophyte coverage in different aged secondary for-
ests was similar, but communities in the individual forests differed in dominant species composition. Com-
pared with the primary forest, the secondary forests had lower coverage but higher species richness. As for
the secondary forests, 9- and 22-year old forests had higher species richness than the 42-year old forest.
Similarity coefficients among secondary forests ranged between 0.24-0.50. In contrast, 22- and 42-year old
secondary forests exhibited lower similarity coefficients when compared with the primary forest. There were
25 bryophyte species shared by the primary forest and secondary forests, accounting for 71% of the species
occurring in the primary fir forest. Our results indicated that naturally regenerated birch forests can harbor
more bryophyte species than the spruce plantation. However, there was about 29% bryophyte species failed
to recover in the natural recovery process.
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VAR X e [ AT L3 B B AR 2 b,
TRIE K PFIRTE S IK T ARFE DL AR 2 R R (1) G
S LD (DY N R EMEL, 1980; DU )T AR Ak g 4R 25 b
23, 1992). {H H201H 28504 LK, BEA )17 i
AR I AT AR R, AV 42 (4bies spp.) ki
TR BB 1) SR I BT AR TR UCR AR, U AR
Z I RK T AR R E M B KA R Ak S 242
N AR DY b o 2 25 B 4%, 1992; A0 4 #% 45
2002; 5KICAEE, 2005), UKAZFRIE R 12 X 33 AR bR
A PRI, WFF0 AR Tl 22 K T T
X AP Z FEEIRDL . DAL P Ll X3 AR
RHAEEME

BRI L ARV AR A 58, R A
PIZF, EEE90-100% MR, JEE—BAE10 cmb)
(VYRR P ELE, 1980; DU I AR bR g 4R 25 D143,
1992; XIMRIESE, 2005), & BRI e RE AR AR AE D)
ZAEVESE R FaE BE LB LA R TG A g T A
15 H (Bisbee et al., 2001; Newmaster & Bell,
2002). T HE#FEY A KRG 5T (substrate)
REE, IR AR UM = K 2 B4 A
(Vitt & Belland, 1997), Mt &SRR 7 R GE
AR R AR HORE, VPR AR ST AR
KR BRI bR 2 — (B YERE AR, 2009). LTHERK
AR W 52 3k R v ol A RN 22 A P AR A T 5
RGP, WK EARRMEARCRESE,
2001; FL4ERESE, 2002; B4 B4, 2002), TR
MR B T PR 8 6 2 R AL NS RO AN
(IR AL 4ERE, 2008b).

MEAR (Betula spp. )M 1 P4V =7 Ll AR X LR 1
MBI —, EAEMRAIG FARTE B AR,
2002), KA AT DU PGB s Lbk X, BT
RO i R SR A A 2 . HETIHEAR
MMEE KZ NF504F, LALME(Betula albo-sinensis)
TR TR, AR A /> i B A ()1
B PMEAL, 1980). A SCIEFE R 4 )11 8507
MRIH1E 196519984 [AJ PR B Al ade b H SRk R TE
JS TR RE AR RN R IR SR AR VA AZ MR B, TR T MR 5
R E A AR BSOS, H IR T 7 A
WHOIR B AR b b 8 AR WK ST B HEAR RN 3K & A
RV BCRE s, VPN B A5 Hh 3 B B A il R A
AARIRE SR o AR ZF LU [ (D) AN[H]

AT W BOME AR T 22 5 B B 28 AT 1124 %
52 QSIUAMHILL, M EEFAIRRIZ &
R 2% 52

1 HREXH#ER

AFF 0 b S5O T DY )48 B L0 2 I 1 6 M <
JUEL U3 47 BRI JR) 507 M 473 (31°28'22.4"N, 101°50/
47.9"E), HuAb T 5 e B 2R OK )1 SO, AR A
2,800-4,000 m, J IRy i 1L kAR DR, 1l
FBE . AR AR, FIRIE6-7C, Y
B 7K Bt 750-889 mm, K 10°C 1 £ 3% 5 B
1,500-1,600°C, F [H 402,130 h/ct, F¥ITEH
11184 d (WYEREAE, 2002). WA B3 bt ME AR AR
WRIT¥4 42 (Abies faxoniana)y - W GRS, FHI
FEAEYE S L BR(Quercus spp AR 88, FEAEMFPLERE
JII V8 = &2 (Picea balfouriana) & =12 (P, pur-
purea)~ 1§ A (A. aquamata) VY )| 2142 (Larix
mastersiana)~ K& % M (Betula utilis)« ZLME. 1L
(Populus davidiana)~ 168k (Sorbus spp.)=5; - FHFBH
e ETEA A MEARMR, T BRPPRE A e
iz, FEAEMEA N2 RILA S . 25N
N MEL, 1980).

AL T IR T 0 A MEA R b P A2 I T) 43 31 24 9
L 220 RIA24E . 94 AR I MEA MR MR Fif 32 B2 2T
MELp, A D BT A2, (s E7E3 m
IR, FeARZEHMARTE R HAbRE AR 55 52 25 4 45%,
EEWFN K G5 26 % (Spiraea spp.)~ VK AL EE (Ribes
glaciale) R F (Robus spp.)55. 225F4 Fl424FE 4
MEARMRHLT S AR 55 BEAE40-50%, FENLME. BEHTE
Wk (Sorbus koehneana) FIMIRY, T8 AE A /> & 7 Mk
(Acer davidii) RV F Bk (Prunus  pitosiuscula); #E
ARG FEAE25-40%, F-EEA M (Cotoneaster spp.).
& (Lonicera spp.)~ 54555, HAZ 55 5 30~
45%, FEYFAATY FL(Ophiopogon japonicus)-
# W (Carex spp.) ~ K it Bk 28 Wk (Adianthum
smithianum) 4 /2 (Parathelypteris glanduligera)
% B B R W RO KB 8 (Thuidium  cymbi-
folium). FEMBIEARNGBLIETR. 3R MK
(1) 10T S5 A HE AR — B A B ) R RE), 1 48287
FHIR], BEVR LA A AH A, AE A3 3 ha,
2B AR EE AN AL T kme
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2 MIRFAE

2.1 AT

200748 HEREAFEHBBENL 1 3120 mx20 m
IRE 7 AT ek 2 A R A . XHENRE T TR 7
ARHATREARKIL, B0 5 Fh 4% -0 5 B F0 L
e, VR ISR A B (RR/100 mP) . 94F/EHE
AW AR TR A TE K, AR <3 m 7
AW FIE R TR Z AT R A . AERRANRE T [
DAY A L 542 mx2 mif/NRE DT, A REA B o5
B 2 2P B SR B (TE Tk R MR — e B bk
IR, BEANEARRE T PR E 1N mx] mif
FRFETT, WA PR R g B RIRR
Ho AR IR G S8R O s kR,
YL R Z FEPE G IR ) SOk

FEREANFETT (20 mx20 m)H, K HUBAG ik
BEE20N50 emx50 em/INE Ty, BT 4R R REK
REFEERE SR el T TR,
FER . HORFIREY S 56 R AR5 R, AR5 IR
—ICAE T B ) 55 R R AL AN R 56
[ RAERR AR,y [n] 5256 5 4 58 B
22 RO

DARE 5 A B G UE S5 T AR 2% (B TR L 11 T
REED), TeAR. BERFIEATGE, Hgit i
b R AR M T BE (R . IR A (%)
G SE(Yo)o FF ML P BT & BEAE A (1) T ZAHAV) U
N K IV = (Re+Rf)2, HebRe g XS 5 5, R
XA o ANSC A FRA K T BL(E R /T LA (AR A
W Hh . K F Shannon-Wienerdg 2l Serensen i ¥4
FEABU I 2R 250K JEE k1 3% 5 AR 400 22 A P R4 ol 411
FRARE, A H = S PiInP,, Sm=24/(B
+ C)o  HAPPONEEIEM, ARPFEHIVHEF SR,
B CHRA ARG RI £ o XA BR ) 18] 1 3=

F1 HEHERER

& J& . Shannon-Wiener$is £UFH o5 F 1JEA7 50 A 35 22
I HTARILSD 2 SRR 6 o

/NFETT(50 emx50 cm) s ) A2 Bl AR 1% R 1
RO, AR sk E S EE/Y KB XK
R, B AR BT TR B AR (n = 60), AT
B2 SEG TR BEARL HOAR P C
Z 4 1) Spearmantf IS 4X T, 1 € RE WA & 6 K B 1

3 4R

3.0 HEREMHELAEEE

TETEHE AR ST I R e, MEARMR IR ) 2
gER S AR (ERD), TRAREE B ER N, TeARE
i SEBII N, EAS 2 56 A ek AR A (94F )
B, N47.5+5.3%, BHAEMRES I, BEARE KK
BN, SR, R0 R E 22 R(P>0.05); 5Z2FF
ARHHEAR IR, B A J2 55 AR AR S8 1A ) Bt o A
WIS, B8 NEE, Y SRR . Sk
KE, BEEEBEN ARKE, TrR)ZE B m, 7
AT H B AR08 AT T ER 5 BRI AR K
KA, AR 55 B85 .
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I R M 3R 6 2 AR 7T 20.6744.83% &
34.2542.90% 2 ], AN[R]AERE 1R A AR 2 TR AT
F 2 (P>0.05); IR 4f PR E & 55 BN 86.64+7.96%,
W E T IR AR (P <0.05) (£2).

MEITEH, RAERDIRF & FEE24.33+0.88 22
28.00+2.65 2 [H], AN [FIAFE#E 2 18] % A 7 5 (P>0.05);
HIEEMRBER BEEHER . KA M Shannon-Wiener
TEBAE1.8120.11 522.08+0. 1322 7], AS[FIAEHRE 22 0] %
A& 72 7 (P>0.05), JRIAHR N 1.9540.15, X AR
R IR B B 22 5.

Table 1 Fundamental information of investigated stands in Jinchuan County, Sichuan Province

AT I H KAMEAR AL Secondary birch forests UYL A A2 UG AK Primary fir forest
Item 9-year 22-year 42-year 300-year
ARAMARINE] Felling time 1998 1985 1965 -
4 Elevation (m) 3,765 3,405 2,769 3,740
e m) Aspect NW25° NW20° NW10° NW
i Slope degree (°) 28° 36° 30° 17°

T4 Soil type

i3 F73% Mountain brown soil
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ANMPEH LA S BT 10FD & BERE ) (P kD), ELdE
BR14TN, FERo6M . HAHEARM AN A 101FF, FF
HIRM, B3N, FhRAE, AR HIHEAM
PR ALAK, (E44-48Fh 2 0] . JE AR MR 435
, BIEERI0M, EER255),

AN T] P 52 IF T PR A e P b 3 o 6 A0 35Tl 4
7 W (PSR ) o o 47 A ME A bR b DL % A
(Hylocomium splendens) « — V¥ %% (Sanionia unci-
nata) 22 #E(Actinothuidium hookeri)~ KPI&E. XL
W Ml B & (Dicranum diplospiniferum)~ 2 = 42 N #§
(Pohlia cruda)f\L1>P%¥%(Abietinella abietina) AL H
Flty 224F A MEAR MR LLROM 88 L )5 £ 2 6% (Entodon
concinnus)~ /N & (Jungermannia pumila). %

N

P kI &% (Trachycystis  ussuriensis) Fl & I 75 #¥

(Brachythecium piligerum) NPLFH R 42574 kAR
PURCPIE . SRIME) KT 8 (Plagiomnium acutum)~ J5-ff
HEE. I SEK B (Eurhynchium savatieri) K1 215 &
YT EE(P. rhynchophorum) NALFF o ASFFEES IHIR A
PR 3 [F A AR AT KR EE, 0 3R 2 2 A ]
o IR AR DU EE L U MK &% (Hypnum sa-
kuraii). XA R EE B 22 8% 1 R 25 8% (Pleurozium
schreberi) HALEEF . JRUGHR G OAF A MEA MRt (1) S
PO B EE . B 22 RN it R &%, 55224 A4
A2 AR A SR
MHEARIRE RO IRA AP 2k E, H 755
PRI T HEAR ML, 60456 X & (dpometzgeria pu-
bescens)~ Wik 42 E (Chiloscyphus latifolius) $IS
X & (Metzgeria consanguinea)~ P& (Plagio-
chila chinensis). R #¢(Anomobryum filiforme)~ S0}

F2 AL S UK EREE TR IG AU RE R SEAEHE(CF I ELREIR, n =3)

Table 2 Characteristics of community structure in secondary birch forests and a primary fir forest in western Sichuan (mean = SE, n

= 3)
WA I H WAEMEAR SR Secondary birch forests UYL A A2 7GR Primary fir forest
Item 9-year 22-year 42-year 300-year
FEARFEE Arbor density (ind./100 m?) 46.7+4.3° 19.3+6.4° 16.3£1.6™ 6.0£1.0°
TG Arbor coverage (%) 24.2+43.6* 40.6+3.8" 49.4£11.0° 45.0+7.6™
HEAR G Shrub coverage (%) 47.5+£5.3° 26.0+11.2° 28.8+10.1° 46.3+8.1°
TIARZETE Herb coverage (%) 19.6+4.5%® 38.9+2.8° 36.6+8.4% 13.746.3
IS S Litter coverage (%) 31.1+8.3° 59.0+9.3° 61.6+9.9° 16.2+1.5°
BHERIYIZE S Bryophyte coverage (%) 34.25+2.90° 20.67+4.83"  22.64+7.30° 86.64+7.96
[A]— 4T /N RERRI R R 22 57 3% Different letters in the same row indicate significant difference at 0.05 level.
32+ ;
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£ a Z 214 a
Qo =]
';2 28 =)
B E 2.0
{0 a w -
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244 8
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FEHEE ¢ Stand age (year) FEHLAEES Stand age (year)

Bl AL E LR REEAI400 m* Rk 4 HRFNR G AAE D sh B EHE Y F B/ (A)FIShannon-Wiener % #1415 5(B)(n=3)

Fig. 1 Diversity indices of bryophyte community in different aged secondary forests and a primary fir forest in western Sichuan
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1 1 % (Barbula constricta) < %k ¥k #§ (Bartramia
subulata) FVEAE(Bryum argenteum)=5 . AU H T
TOEAE L 225 A FNA24F A MEAR AR (1) A 28 53 701 Ay
17Ff . 16RIRII8FN, JLS1Rl; [l H L2242 2R Al
A2 R AE AR A 14K [F H T3 B Bk
RN R AR AT TR U I T B dapkrh, AR HE
W& (Anastrophyllum donianum) BYW ¥ (Herbertus
aduncus)~ 8" & (Lepidozia reptans). /NP &
(Plagiochila devexa). MHLE & (Scapania nemo-
rea) 4T/NEE (Tetralophozia filiformis)~ J]MH:
V-8 (Homaliodendron scalpellifolium)5 . R ERK
IR LA FAT 250, WF5EH & (Anastrepta
orcadensis) ~ 4 /N & (Jungermannia pumila) -
P (Plagzochlla duthiana)« 2 %% (Bartramia
halleriana) ‘B tAi £1 1 % (Bryoerythrophyllum dent-
atum)ZE .

Hh 2 B SARABM A 73 AT R IR 3), ANIF]
SRS AMEACHR [B] IR AR AR B A v, SLrh224F A 5424
MR 2 (RIS TRk 23, Serensen AL FR 2L
40.50; TM424F A HEARMR 5 B A bk 2 TR AHAAVE 22 20
013, FEATRF AT SH

LELPTIR, O A MEAMR b 5 2245 4 FI424F
HEAR BRI 2 SRR S 22 BOR, 224142
AR RAEMRZERIA R, HIRAERS AT & s
RFEMEK
34 KTEHESHEEEMABENXA

SpearmanlE ZHUH K/ A (R 4) KW, TEHEAM

F4 NATESLREERKRIMNBERAEZRATHREER
(n=60)

KRB AR B 85 2 05 % M5 15 5 45 e
(A oG RANIR (R 4) . TG RERT, OFEEMEARIRE
WEGES ARG, RARSRENEAREE
FER) RAEM O, (H 5 VR i R AHOG ifE22
AT B SR B FA R 55 A
Fw R IEAOG, SR 55 BRI VR P 5 FE 5 40
FHOG, 40P M T B2 R S HERZ S S 2 I
A, SHAMSHEG R R IA K. NEWHEFEE
FERT, O AEMEAM & 6 )2 - FE H HOR 2 55 FE
TR R A G, SRR
BRI MTE224F AR T & )2 5 R A
F$EWEE%EW%%Q<0%L%E@%ﬁ“
B, 2FENR T E6EFEERSHEARE

Eimm%%,gﬁﬁéﬁm%%ﬁm%o@%%
K, FEEM BR KB 19-424E, BN E P
T 5 S A2 R R R R A
FHAL(P < 0.05), HBEA F AR ERE Xl R il

3 AL S LR FELRERRRRE R B 54
BMB(ETARBUEREELS)

Table 3 Common bryophyte species (below diagonal) and
similarity coefficient (above diagonal) in different aged secon-
dary birch forests and a primary fir forest in western Sichuan

300-year 9-year 22-year 42-year
300-year 0.51 0.24 0.13
9-year 21 0.29 0.24
22-year 10 14 0.50
42-year 5 11 23
EEMFEFEESHEEN R ERERIES K Spearmantf X R

Table 4 Nonparametric Spearman correlation coefficient between ground bryophyte and vascular plants in secondary birch forests

and the nearby primary fir forest (» = 60)

9-year 22-year 42-year 300-year
2 Y ﬁﬂ(Emf Arbor coverage (%) 0.19 —0.62 0.11
Bryophyte coverage WEAJZ 5 Shrub coverage (%) 0.07 ~0.08 0.19 0.03
HARZ iﬁ Herb coverage (%) 0.11 0.03 -0.20 0.03
HARZFEEE Herb richness (No./Plot) 0.25 0.41%* -0.12 0.11
T #E Litter coverage (%) -0.02 —0.64%* —0.67** -0.06
BEEEFEE FeRIZHGE Arbor coverage (%) -0.14 -0.03 —-0.26*
Bryophyte richness HERJZRG S Shrub coverage (%) -0.07 -0.07 0.09 0.02
LV NES r“ Herb coverage (%) 0.14 -0.09 -0.18 0.20
FOARJZFE I Herb richness (No./Plot ) 0.32* 0.29% —-0.13 0.14
THYEE R Litter coverage (%) 0.21 —0.45%%* —0.39%* —0.41%*

*Fi 03 5 R TR 0 35 A I (P<0.05) FAR 1. 35 AH 5% (P<0.01) * and ** represent significance at 0.05 level 2-tail and 0.01 level 2-tail, respectively.
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41 HWREHZEBARERERE

YEE R R B R A B AR b Tl A 5 R
LEE LR, REZRG SR & &4 K I IR BE 44 (1
YRS, 2002; RS, 2007). FEMEARMANIR K & Fr
B, FeR. MEATIR U 40 ol B2 AE ARSI P i S LY
I FR(ER2), I T W] R AR AR B AR Tk 52 1
Fio TARJZE I B R v A 455 o & R AR T W ARk,
TN PR AR AL B UK R & AR A K S O I
LEIRA) ) (K4), WZIHm T R E A NS K E
J# (Newmaster & Bell, 2002; Ross-Davis & Frego,
2002).

TEMEARMR AR K BB By, Hi3k & 62 o 5 Bl
FRG IR B WA BN, R0 28 5 (R2), W
G T BRAAAR, 33X T2 2L PR MEAM A S b Ak AT
e AR 5 B (R2), il T & sf R A K
MR E (B A, 2004; EIHRENNAEL4ERS, 2008a, b),
WL W IR AR AT R ERR T & BER ) 2
SR 5 R LT A P I (OFFE AR HEA R D),
M B ) B, h34.2542.90%, X 9
AP RER IR T A o8, AR 280 ] e (2246 E
HMIA24EE), B BEREA) o B 2 /), UG AR I
e BT AI R
42 HWRESHVMEZHELRERE

AWK B LR G s A Sk B
FRPEARA o 3AMMEARTRFE H AL 5% B 10 1R & EEAH )
HILFT R AN 5.9% 0 9FF AL MEA R LA FH 5 i
PSR EE G822 B0 PR, T 22 F FN42 4 bRt
DU B i 5 1 P R R AR 28 6 A AR,
BRSNS T SRR AR AT A
P, s 22 K& (Pohlia nutans)H ILAEOTE A HE
ARARH, T K F I TR B ME AR p I L 35 A 2R
W) KT 8 B PEAT B AR LT 6E(Mnium mar-
ginatum)~ KM #E(M. lycopodioides) R i 11 &) XT
#§ (Plagiomnium ellipticum), X5 1F # 15 &gk X
B A2 b LI B B AR P S B b b R B R
SR GE T A YERE, 2008b) AR ATLLZ
B 2 A2 N AR T84 R(BYERT A, 2009)3
ARABL Pl S s MR A 11 R P A2 s i R P )
—ANE R R WAl O TE A e D 1E N A 5%

PR, AR AN RS BRI I T A TR 385 B
MIFRIE 44 (Huston & Smith, 1987), DAL [R] 3%
B Bey A a] G AN [A] (Hunter, 1990). 2R H AR Pk & ik
R RN %R TR ERK SR E K E LR
PR3 PR 5 AR BT 3R 20 1) (G 4 A5 45, 2002; Hartley,
2002), [F] 5GP B P S N R SR AT R
(Ross-Davis & Frego, 2002; 5 I% iy Al 0 4E A%,
20082, b).

B aZe T 2 e RBBAT By A N, L AR
(R M BRI R T, A m DY M 2+
P:(Jalonen & Vanha-Majamaa, 2001; Okland et al.,
2003), ASCHEFEAREE PN TiX— ki w2 R
IS AR 94 AR MEARBR bR & S b 3= B L2274
A2 FN U MR R (B 1A), PR g s b F 95F A= MEAR AR
Hiy b PR R EARAE AR BE T —— S 35 2 TR o B ) e
(B3R, W& BIMPE . BEE, f-f i 4f
(Plagiothecium neckeroideum) 1 $i\ 3 ¥ %% (Rhytid-
iadelphus triquetrus)=, T Jo b AT IR A2 RO AR ]
FEBG I 2% o TR A SCHRIE HERR T, &2
ALYERESE 00N A2 N TR, 5 RUa Ak
2 RS S R 8 2 B T 9 RS v 1 L AR R, R
e, R %, EEE(Bryum argenteum) YN H
#£(B. blindii) FIMALT #E(Mnium spinosum)FIHU H
K #(Paraleucobryum enerve)s, "CAITALGES 4
R, B RE NP HiiE 1 4% 7 iy s e
JE T AR BRI L, SRR e B AR Rt 2
P2 (non-local native species)(Hartley, 2002), X%
B 5 By T T R i 0 AR AR (1) I T R L R A
2008b; fLAEREEE, 2009).

OERRT H K & &F F 5 B M Shannon i 20 5 it
UGS I B 2 5 (KT 1A, B), (B 2= 51
W (SR BEARMEARIR M & B R B LR
Uk, (B RAT25 0 5 SR A R A AR, S22 (75Fh)
(R AE S af AR il 28 i Dy Je 32 ¢ A A 85 (B 5% D),
T BIR AR TR PR b 2 5 A A B A RS TR A AR,
AR, RS T B IR AR AR OA 3K S8 3 G
Y ERIZNENIE T Ao RN, JR&GMASE 10
Fh(6FTE 2. ARNEESR) A BE AL X EMEAR IR AT 2] Or
HEKE, ANEREHBAEAM 5 R KT Hoi
BRI AP B E WL, SerensenH AL 2R K
IS, FRUIMEARM R & 2RI H AP B (94247 ) Hi &
B UL TEE I B IR RS . HE, HER



33

IR RS i L A EMEAR MR R 5 B S 2 FEE 333

MO MR & TR T B (44-48F), kbbb oE i i
RN TR I (18-34%) (R 4ERS 45, 2009), %
WA 325 3t 1 AR K 52 B N T 3 K A o S e S R
A ZREMEM RS S . (B8R L RELR B AKX
HIFIEM T AT1% 0 & &P, A £129% % 54
WHRUR PR TIEA PG R T - AP mMRX T
JEUAR AT AR S R T BUR AR, AR TR T KE R
SRUAEMRE N TR, DRI B8R 2 X 5 e 2
BEPER & e b A 08s, NASAE A 2 R B 4T3
LB GBS e T DR A A

Bust: BN AR AL B S0TAR G B AR F LT
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Appendix | Species composition and their importance values of ground bryophytes in secondary birch forests and a primary fir
forest in western Sichuan

IR A MEAHK URVTYA 42 Js bk
Species composition Secondary hirch forests Primary fir forest
9-year 22-year 42-year 300-year
%25 Hepatic
HE Anastrepta orcadensis 0.05 - - 0.10
& Anastrophyllum donianum - - - 0.01
EX# Apometzgeria pubescens - 0.01 0.03 -
XA 3L E Chiloscyphus latifolius - 0.02 - -
Y& Herbertus aduncus - - - 0.01
4l/MH-E Jungermannia pumila - 0.12 - 0.01
J8E Lepidozia reptans - - - 0.02
Lophozia fauriana 0.01 - - 0.01
e X E Metzgeria consanguinea - 0.01 - -
14371 % Plagiochila chinensis - - 0.03 -
3% P. duthiana 0.01 - - 0.01
NHPIE P devexa - - - 0.01
MG E Scapania nemorea - - - 0.01
4i/N 3 E Tetralophozia filiformis - - - 0.01
THi#¥2¢ Acrocarpous moss
#%E Anomobryum filiforme 0.01 - - -
M- % Barbula constricta 0.02 - - _
BR#¢ Bartramia halleriana 0.01 - - 0.01
ZEkEREE B. subulata - 0.01 - -
PEUG LM #E Bryoerythrophyllum dentatum 0.01 - - 0.02
4 Bryum argenteum 0.02 0.01 - -
BUYi 4% B. blindii 0.03 - - _
M H&F B. cellulare 0.01 - - -
E - A#E Campylopus durelli 0.01 0.01 0.01 -
#E#¥ Dicranodontium denudatum 0.01 - - 0.01
MBS D. tenii 0.01 - - 0.02
i A8 i 2% Dicranum conanenum 0.03 - - 0.06
X E#E D. diplospiniferum 0.08 - - 0.15
G EEE D. mayrii - - 0.01 -
4l 24 D. muehlenbeckii - 0.02 - -
HIx 4% Didymodon eroso-denticulatus 0.01 - 0.01 -
I X A% D. rigidulus - 0.05 - -
SIHX 4% D. rufidulus 0.02 - - -
4B #E Ditrichum pallidum - - 0.003 -
JEEEHEG 4% Leptodontium flexifolium 0.02 - - -
K424 % Mnium lycopodioides - 0.05 0.05 -
B34 T4E M. marginatum - - 0.06 -
FH-H2L] #E M. spinosum 0.04 0.01 - 0.07
il Kk A E§ Molendoa sendtneriana - 0.01 - 0.01
KI5 % Oncophorus virens 0.06 - 0.01 0.01
HE#E Orthodicranum montanum - - 0.01 -
A K& Paraleucobryum enerve 0.04 - - 0.09
RIET#E Plagiomnium acutum 0.01 0.09 0.34 -
EAT ¥ P. cuspidatum - - 0.08 -

[ 4T &% P. ellipticum - 0.04 0.01 -
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ZHiFIT#E P. medium - 0.01 - -
AT % P. rhynchophorum 0.01 - 0.12 -
1242 J#¢ Pohlia cruda 0.08 0.02 - 0.01
1k 22 8¢ P. hyaloperistoma 0.01 - - -
42 & P. nutans 0.04 - - -
MAUAHEEE Pseudosymblepharis duriuscula 0.01 0.04 0.01 -
KIFEATHE Rhizomnium magnifolium 0.04 - - 0.02
Peii K% Rhodobryum ontariense - 0.01 0.03 -
[543 3% 4l &% Schistidium apocarpum - 0.01 - -
ABEEE Symblepharis vaginata 0.02 - - -
k4l Tortella fragilis 0.01 - - -
AEE T. humilis - 0.01 - -
KIH-41#¢ T. tortuosa 0.01 0.01 - -
ZFHi%E Tortula yuennanensis - 0.01 0.01 -
WIEHEAT S Trachycystis ussuriensis - 0.12 0.07 -
Wil % Trichostomum tenuirostre 0.01 0.02 - -
M3#E2E Pleurocarpous moss
11F1%¢ Abietinella abietina 0.08 0.01 - -
¢ % Actinothuidium hookeri 0.20 0.01 0.01 0.14
M-8 Brachythecium coreanum 0.04 - - -
BT EE B. piligerum 0.01 0.11 0.04 0.01
Jfgks &% B. thraustum - 0.02 - -
JRZE/NMiEE Brotherella erythrocaulis - - 0.01 -
R HEREE Bryhnia serricuspis - 0.07 0.02 -
LIH-FELREE Cirriphyllum cirrosum - 0.01 - -
Z fu4%¥ Entodon caliginosus - 0.02 - -
JEf4i#E E. concinnus 0.01 0.19 0.15 -
ek EE Eurhynchium coarctum - 0.01 0.10 -
PINSEEE E. longirameum - - 0.05 -
W SE kA E. savatieri - 0.01 0.12 -
il 5% 14 % Forsstroemia producta - 0.01 - -
HIF#¥ Gollania clarescens - - 0.01 _
KHIH % G. robusta - 0.06 - -
EHH# G. turgens 0.01 - - _
Bem/N3PI#E Haplocladium angustifolium - 0.05 0.03 -
JIH-#F-#% Homaliodendron scalpellifolium - - - 0.01
ToPEIR 3 %E Homalothecium laevisetum - 0.02 0.02 -
B4 Hylocomium splendens 0.37 - - 0.52
542 7Kk 4% Hypnum calcicola 0.04 - - .
KW K#E H. fujiyamae 0.01 - - _
K #E H. hamulosum - 0.01 - -
KR4 H. plumaeforme 0.01 - - _
HEHb K #E H. sakuraii - - - 0.24
WE &k K 4% H. tristo-viride - 0.02 0.03 -
B fLE#E Hypopterygium tenellum - - 0.01 -
BRI % Isopterygium bancanum - - 0.01 -
VG (15 %% Leucodon exaltatus - - 0.02 -
i E 8¢ L. seucndus - - 0.01 -
FRAE U4 L. sinensis - 0.01 0.01 -
rhAEN R 4% Lindbergia sinensis - 0.01 - -
FERAME & #E Meteorium subpolytrichum - - 0.01 -

“P-#¢ Neckera pennata - - 0.01 -
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SEHUF-#E Neckeropsis nitidula - - 0.01 -
JiE#¥ Neodicladiella pendula - 0.01 - -
TE AR Orthotrichum hookeri - 0.01 0.01 -
%% Palamocladium nilgheriense 0.01 - - -
Ji~Ehi % Plagiothecium neckeroideum 0.01 - - 0.01
JRZE#¥% Pleurozium schreberi - - - 0.13
FHi/Ng K #E Pogonatum subfuscatum - - 0.01 -
JEFL 4 K 8% Polytrichastrum emodi 0.02 0.01 0.01 0.02
4K #E Pylaisiella falcata - 0.01 - 0.10
Ky 5 5 #% Regmatodon longinervis - - 0.01 -
BIAEF %% Rhytidiadelphus triquetrus 0.06 - - 0.04
AL #E Rhytidium rugosum - 0.02 - 0.09
—VE#¥ Sanionia uncinata 0.34 - - -
KPI#E Thuidium cymbifolium 0.14 0.70 0.56 0.05
L —Fh Ulota sp. - - . 0.01
SMIFELC Total richness 48 48 44 35

—NARAF{E Species absent
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