36 &% 5 W 693 ~698 Tt
2018 410 H

i o # R
MOUNTAIN RESEARCH

Vol. 36,No. 5 pp 693 ~698
Oct. ,2018

NXEHS: 1008 -2786 — (2018)5 - 693 - 06
DOI;10. 16089/]. cnki. 1008 —-2786. 000365

EHENELIS LASESRBERIRERH
ESTIRED T

— ST

1,2 ) 1% 3 1,3
Zgw T TR ABR
(L. A ERL2E B SRS AR L5 T 5 FREE T, AR 610041 5
2. PEBHEBE RS, AT 1000495 3. PN A drBleA 2 b , AR 610101)

B = Aty - TR ES RS R BRI 2 — RS RE AR EE B, A
SCLME T 7 70 o i 2 5 19 5 L LI o L A 25 R e DR 9], DA 285 R G0 A 0™ T3 I8 9 00 3 ik 1 S W ik 8 45 T 14
BT SERA R 1 2R S R SRR A PR A A 75 IS A AR G R, AU X i L A S R G A

P HEZSIIRERI VAR, RIS F — 2B WFFE g 5 1) o
R : W LA ARG DU 5 B BERAY) s B 26
FESES: Q948 MXERARERD: A

Wi R COMPETT g R BRARE R DT 3h
SRR HE B, A 25 2R G AT B B A S Y 4
AR S BRMCES R G TR R ERBROTA 2R
KA COMRPE b TR 2Bk U5 J5 T B A A Al
PR A I BRI A B SRUARG PR R 5 19 A A
I

FERRMESR G, w5 BRI O B DL A 3
YUY 2 —TE A5 R GEAS M R D BE P 36 24
FAYY B ERRLA — T E o B BRI i R A
PRI AL B RS RGN BRGE R 5
— 7 TIE 30 398 AR M JB AN R AR ) B A5 Y 9 3T
A P v 00 e (0 52 W) TR R4 T A A5 AR e
SR AR, BT S B SR RN 45
{7 R DL S i A RS L D, HAE AR S R L2
FITHRE P AN AR AE B . ARk, B R X 5 6

AR SE N , 5 85 M A 78 A 25 28 Go A 24 55 Jr 1
(S T REZE A 5 | 55 A 5 6] P AR S F 9 2 7
LI B RERN A R AL A R X R A
SRS LA BRI P BEAE S A 4 s vt
T4 R V5 YRR TR 1 W, 326 47 5 o) 5 8 X
SAGASAC B E IR R L DA B B A K IR R A SR
BRGRANE LR RS w0, &’
SRUNIL , AHAES T HoAt = S A , AT B B 0 2E
BINREAAFAE RS N
BT (29°007 ~30°20" N,101°30" ~ 102°15’
E) {57 T 98 AR B 4%, TR 7556 m, 2 A B 1L R
R LK 06, A2 0 )1 358 PN ) 5 o e A 1 | 7
HARENBIIAES RS, EZX B RE 5
& NI B LA B A A 5 T HLAE— 2
FEREHT , WVE RRTR S8 PR L I I AR IR 37 1L A 55

155 B H#8 ( Received date) :2017 =06 -26; i [al H 3 ( Accepted date) ;2018 —04 - 08

E £ 1B (Foundation item) : [E %% [ X FBl2% 35430 H (41473078 ) , [ National Natural Science Funds of China(41473078) ]

FEB 9 (Biography) : 45223 (1993 — ) , 4x, WIAL T A - BF 95 4 , B R58 77 10 M 5%, [ L1 Andi (1993 — ) , female, bom in
Qiangjiang , Hubei province, M. Sc. candidate,research on forest ecology | E-mail ;liandi@ imde. ac. cn

* 3B HLAEE ( Corresponding author) : FASFE (1980 - ), &, Wi+, @IBFSE A, EEWIFT7 W AR LA E #E2E 2568, [ SUN Shougin (1980 - ),

female, born in Hejiang, Sichuan province,Ph. D. jassociate professor,specialized in forest soil and the ecological functions of bryophytes in

subalpine forest | E-mail ; shouqinsun@ imde. ac. cn



694 W

1 36 &

B BRI C A R A AR I AT, O T X e LY
Mo o BT R L A 2 AR G LI S 8t X o A
P SRTELR T 2009 4F, i 10 4 FE 8 5 1 = 1l
SR GEE SRR YIRS oA R AR ALY
M LR , LA e 3 B AL A0 ) A0 1 R ) 552 W) 55 7
T TR TR

ST H SR YTER A S RGP R P Y
VERT, A SCE R BA 10T 1 8 JER 2 00 5T 1
ey LA 25 2R GE VLI X 0 0 13X T THT ) A AR
PRI AR | LA A 3 00 30 8 1 A 785 3R 8 5 A
YAE P A i A2 S T RE A TAR, [l o —
AR FEAR AT 18 o

1 BEHEY) SRR LS R GERTE A
H 1 A

HEERYPEE A i R E Y 2 — IF H
SIARAR) , AARGHT T ARE AL w55 L B AR M e 152 2 AR
HE AR R EER . RS RG T,
RIVEE 5% 70 BRI AR 25 R G0 B A 7 00 B, 5 B AR
IR B A G, B = REIE MR K 10 ~ 20 em [y
JEU . EEERTYE a AE  RORT MR B R e
BRGA N pE g b TE kN &h
B M Z MR A O RRE = 4 BT BT
TRTPE VB UR T, (AR 5 0 3 i SIS
S U TR T S R RS A T e
PRI HAR IR 7 M0 3 ik, Bf C N REAS B I ]
HAFAE T PTE E R o [IB 47 O 7 2 A 3 R 1Y
TR, & G REIS ik O 35 2 R R, AT
AN T X TARAL B S, (A - M EE AR
FHERAEBCE L, AT RAE R B s
FETE 23 X 4 S5 A BB e 0 20 0 R i LB R
l][ﬁ]“’zo’z” .

F b AFRF 2T FORE] T A S
TELE S R GBI P I B . JCHAEILTT ARAR
ARG, ATTEE BRI, X =AY (5
FEHBE) B TR AR AN AN REHER U E S R G
BRI BB RN 2 2 m, AR E AR
AR HER LI AL I A= 25 R ST NPP OLS A1
RORMAZS R Gk B, o 250K &5 BEAE ) 191 T 4
TR R A 22 DRI, 0T A ) — SRR 4 39
WA GG 22 W T ke & BEAE 1O — A
FLRFESAT TR T S Y e TR A

WV E R B2 LA 26, IFF0E IR A AR
o BHHETH TAE E 2L P fEE &Y X 11 COo,
AR TR, 6T B A A MR ADR A
Vi B AR E 45 R R R DL A WP I8 P 2
T ELAFE KR &2 4 vf T A6 07 AR AR R LA 25 i, 4 &5
L0 5 1 2 A5 R 6, B AR i 17 M X A R F 5
A, E TR LR T P HLIX 4 ST

2 DU AR S R G S EEAE Y
LNV

DU LR R BT 1L 2R Y e e e, 7E e LIRS R
Geh ARG IR . AR L R £, DI L &
KA IR A AR R 2, KK R B
A T A 2o 0 e 22 T L T 0t 1
EEER M BAT I BN, SRERREIL K H
L A R Al b IX B 4 30 A [ Bl T4 4 T 5, o
WL LT iy 1 A 25 2R 0 b THT 25 66 ) b 4 2 BBl TR A2
1B TR /NT 3650 m YN, B BEY) R R
R R BRI AT, & B R BB T R AR B — A
W2 E TR 3650 m 7oAy AR A B . AN [R] b X
H BRI R ERE TSR Y AR AL R 7 A 25 R UL, —
5T AT BE AN [ DX I e 28 78 B SR 5 25 57
B, 53— 5 T AT RE L5 A [R5 00 B 1 v A5 R
28 54T K o

Wb T A ) 38800, T M L T i 3 U 1
I, R A Wy i B B O A, AR TR K 3750 m
e AT R L AR BT 8 BB KA AR R
2001 ~2784 m i [ 14 # % — V& R AR B R R
SSARIN, LT 5 B4 A I T 50 g m ™2 4K
3000 m Zr A7 A I B I ARObR Pl R ARG L3 R R Ol iR
55, M AEBE R T 1%, I Hb T AE G T A AR g 2 R
HA B M B 26 0 S IR KT 3650 m i,
H TR TR R O s AN i , b T o B R R P VA0
LIRS ( Racomitrium spp. ) | 75 25 &% ( Pleurozium
schreberi) Fll = VEBE ( Sanionia spp. ) J& 1N & LY K
PRI, BB R TR 63% , A ) i ik F
700 g m ™~ LR A A AR AE 4 W IREE T,
BT LU NSRS . BRI T
1, A B AR W el T I A R B RSP v, T
ERRARRS X555 TR XA 1L B
R AR AN [)  E 5 A 2 B 1L 2 8 2 D A
e B AR AR 3R A A8 A R S — B0 . B 1 AR



%5

B EA YR 5 111 AR A R G PR e T i AR S S RE A

VAT Sy ) 695

MRTY JJE MR B I FEAF R 15 D0 T, 65
FE 5T BN A B A AR 5 B 1 AR A A A
HAEERL

3 HERYXT ST e I A S R G
7 I RIRE IR 7 0 o A O 52 )

Xof T LY g LU A 28 R S8 98 B, BRI
LLE AR B 5 S A 1 i DT Rk 3R A 21 12, 8% 4,
At ABAE WS T B BRI 0 A S R G A 2 ) Tk
IR 5 RO & 8 AR M s B K I RS AR, B
FDTRRIL AL 0. 21% o A=K ZR 0 15 1L BT AR B AR
W6 E T 0.20 ~ 0.43 ol m s TN
1.80 t hma™" HER RS M4 11 13. 88% , W&
MRTFACTT R AR LA BERE )6 A5k
KON 1.71 ~ 3.02 wmol m *s ™", I M 34 % 0.05 ~
0.08 wmol m s ™' A== 1 K5.82 thm > a™", 4]
GrErPm 295,39 thm ™2 a™"' GEB] T & EEAE W 75T
e ILHE A S R GG AT e rh B FL B

DU L 3 L AR 28 R 58 & B 1 O3 iR 5 R
KT S AEERE IR T8 ) o e 32 () HE N AN 58
SN BT LA A R G R E
K2R RS I JURR I8 95 90 B 0T B 43 A 2R B, 5 6 0 %
Yy 5 [ SR KL S R T P AH b O3 il o SR IR
{E 54T M Ak B Y AL U v o Ak R M
AT, I hG N v B2 BOR, U4 9% ) 53 ik i Al
B, TR P& C: N LB B K, 43 fif 1 32 B
AN R TR S, o B LA [ 2 TR U v 0 4 A
HORIBEIE A B, AL RS T 7 W1 1000 4 Nk BE AR T 0k
JERAZ IR RGN VR EE (R AT 2 LS & T
Yo 4, C: N HO B B 538 % Br ik b 9 A
o RIS A K2 0 AT R by T T 2
LRI, (i 15 LA A T B AT I 25 8 U 7 0 U T g
S HA B G B 2 i A FLLARAR ) 25 A 771
T AR, A B A DR B B B X e
BEIR L M RGBT Co N
Lt , C: PLE 5 & &8 I 1) 53 i 3803 ] RE A T 5 A A
S

4 BRI TR LA A RS+
BT

WFFEAI], BT L5 B ik bR AR IE. 55 L A

CO, HET i ZE N 2.14 ~ 4.32 pmol C m > s~ Al
0.83 ~1.67 wmol C m™> s~ W ME # 45 b 1h] 2 4%
TR HLFE CO, HEL I BTk 302 73 5 R 5. 8% Fil
14.9% 0 FL R BE AT MR BE A 1) 1 4776 00 75 1 1
WP e 5 T 83.6% . LBl & &EAHY 5, o1
L 1) 5 A I R A g L A 6 CO, HERIGE 3R
B, LT BRI RE 43 301 Ky 44 4% F1 34. 2% |, T B & ¥
FEYIA B WORF IR BT R JS , PSR 45 o 6 7 o 1 0%
HCO, HECHE 2 5 8 AR L5 4K v iR 419% A
22.9% ) X —45 5 5 Sedia F1 Ehrenfeld ™ 1]
R A ) S T o b MR A e B T
W 23 Y A — 3K

KT B HEAE Y5 e AR AR A HE R R Y & AR
O'Neill 7 PN Ay 5 6 3 050 4 410 1) - 396308 18 A0 AL
53 i T 5Ok [ AIG 1 48 I 0 3 %, Swanson I
Flanagan"**" 8 1 X il 42 K 28 25 A2 AR - S0 1% (1) fF
78,45 BTG BAREE A SR A B B, FENT IR
BTN L oK 2 M R 55 M A C O R, A
S, SRR e B, B T R G T
8.13% ,#f I & S 35 1+ AT I R 5 + iR
JFE B R A R AR — 3, [R] I 3 7 5 - B Y
AR TS KE R A RMERACKER, I,
- ST IR R A A ) SR R B A A X RN
FERAS LRI FE . AL, Laganiere 251 i1 e 1, 75
PMAEB RS, AN R SRR 90 1 8L B 1Y) 5%
M) FiE 6% L 2l (] 2 ) 4 - P I R, SR, H X
S O T URR] 2o A M IR BE i, TR 1 T
Pt AR e LB PN - S BE S5 AR W 25 R €O, HETiR
) AB AR IE AN — S0 2 B, 38 I B O AN RE ff
R B BEAE Y6 BT LU 5 L A 2 R G A ST I )5
M AR, X 2 B R I 5T L L 1
i IR 55 1L A 2R 2 3R A M i i
+- ARG TR B DL R AN B L TR TR R D R A
Yo e m AR, R I SE AR AR I A (34 0 R AT, W
AN T A B DL NG R ) I A M) S5 A AT
PR AR AT BE R & BEAE 152 ) M 22 A 38 CO, HE
ORI . A, KBRS S Y G & 65 I8
ST A DA %) iy Al /D, (] B 22 F T K R
PR A R w0 0 A SR I A
A LIRS B AT BEPERG I, 36 26 5 PR 3 02 L B 5 A
JE W= A S R G R )2 R A LK 8 AL
R LA B - SRR I o 3 e v A S IR



696 W

1 36 &

5 JE®

B 1 3E 2 AR e R O SO0 AR S R G A
FEAE TR , B B A TS R GRAE IR H  E RAE
FAAE T, B R AT X A 484 7 0 b 22 PR3 1) 98 45 I
X A4 UR 3% 00 53 fife . b SBWF WRA LB e 1b S5 7
PR BB B R s I () 4 i . AR D REIE ST
1B B S (WA AE RE RS 2 i AR R ) TRV T e
fife A+ 45 CO, MHET, BRI B RTOC T & 8 A
T AR RS RGURAGIE o 1A S I RE A R A AR &
AR, T B PR = L AR S RGP
DURRRA /077 | B RN ) 5 T8 38 i o] o 12
X7 40 53 ik AR S Rl o) TR A R R ) 27 A R B
[ EUA T i — 2R 5 . L H R R b A AR
AR , A ) &5 8 4 o ot A A A8 Ak 1140 3 7 B T 1Y
2% ¢ O] BT B BEA W) I 7K o BE RN 45 48 55 A AR A8
AR ORI R E R T i R BA
FERIZE " B AW TR S5 AR X AR B R e
B A I AR P LR B R IR R R S (R A A RRIR A
W% o

% 3Lk ( References)

(1] Me, £, 455% , 55. B O AE S RS BRI IF R 3 25
[J]. R~ ,2005,22(4) :59 - 62. [ LIN Huilong, WANG Jun,
XU Zhen, et al. Research progress and trend of the Carbon cycle in
grassland agroecosystem [ J]. Pratacultural Science,2005,22(4) .
59-62 ]

[2] B, sk/Vae, ERRE, 45 BRARAE W B A 55 5 Tk SO ik
JELT]. ARl Bl 22, 2009,45 (8):129 — 134. [ LUO Yunjian,
ZHANG Xiaoquan, WANG Xiaoke, et al. Forest biomass estimation
methods and their prospects[ J]. Scientia Silvae Sinicae, 2009 ,45
(8):129 -134]

[3] SUN Shouqin, WU Yanhong, WANG Genxu, et al. Bryophyte species

[

richness and composition along an altitudinal gradient in gongga
mountain, China[ J]. PLOS One,2013,8(3) :e58131.
TURETSKY M R. The role of bryophytes in Carbon and Nitrogen
cycling[ J]. The Bryologist,2003,106(3) :395 — 409
GOULDEN M L, CRILL P M. Automated measurements of CO,

[4

[

[5

[

exchange at the moss surface of a black spruce forest[ J]. Tree
Physiology, 1997 ,17 537 — 542
[6] ML XK, RE, 5. HMWEEYIIRIERLI]. EBERE,
2004 ,23(1) :60 - 64[ LIN Bo,LIU Qing, WU Yan, et al. Advances
in the studies of forest litter[ J]. Chinese Journal of Ecology,2004
23(1) :60 -64]
[7] Fi%' KRR, IR, 5. B2 IS B R 2 AR R
ABFERMBRI]. W& R¥EER(ARTIER),

1998,29(1) :118 — 124 BAI Xueliang, ZHAO Lianmei, SUN Wei,
et al. A preliminary study on the species diversity, phytomass and
ecological effect of bryophytes in Helan Mountain, China[ J]. Acta
Scientiarum Naturalium Universitatis Neimongol, 1998, 29 (1) .
118 —124]

R, K R KB E A S RGBS Y 0 2 A5
[J]. 2= ¥y £ K, 2000,8 (1):50 - 59 [ CAO Tong, GUO

(8

[

Shuiliang. A study on bryophytes diversity in the main ecosystems in
Changbai Mountain[ J]. Chinese Biodiversity,2000,8(1) :50 —59 ]

(9] FWAK K, IR]. 4 1 Ll F2 A 35 3R G st I BE AR W) 73 A A R A 7Y
(], 7 AR 252417 ,1999 ,10(3) :270 - 274[ GUO Shuiliang, CAO
Tong. Distribution patterns of moss species on ground in main
ecosystems in Changbai Mountains[ J]. Chinese Journal of Applied
Ecology,1999,10(3) :270 -274 ]

(107 o5 BR , i , 223 , 4. 4 1 Ll W AR BER W) 78 % 43 T 240
FPERLT] . A 252741 ,2005,16 (12) 12263 - 2266 HAO
Zhanging, YE Ji,JIANG Ping, et al. Roles of bryophyte in nutrient
cycling in dark coniferous forest of Changbai Mountains [ J ].
Chinese Journal of Applied Ecology,2005,16(12) :2263 —2266 ]

[LL] R, 0 5 DR, 200, 45 K LD G AR B A A T V%
AESARARTFHIIC R [J]. 42574k ,2007,27 (4) 1308 - 1314
[ LI Linfei, HAO Zhanging, LI Buhang, et al. The relationship
between the moss community characteristics and the regeneration in
the dark coniferous forest of Changbai Mountain [ J]. Acta
Ecologica Sinica,2007,27(4) :1308 —1314 ]

[12] GORDON C, WYNN J M, WOODIN S J. Impacts of increased
Nitrogen supply on high Arctic heath: the importance of bryophytes
and Phosphorus availability[ J]. New Phytologist,2001,149(3) .
461 -471

[13] BOWDEN W B,FINLAY J C,MALONEY P E. Long-term effects
of PO, fertilization on the distribution of bryophytes in an Arctic
river[ J]. Freshwater Biology,1994,32.445 —454

[14] CHAPIN F S,BLOOM A J,FIELD C B,et al. Plant responses to
multiple environmental Factors [ J]. Bioscience, 1987,37 (1)
49 -57

[15] WILLIAMS C J,YAVITT J B, WIEDER R K, et al. Cupric oxide
oxidation products of northern peat and peat-forming plan [ J].
Canadian Journal of Botany,1998,76:51 —62

[16] WEETMAN G F. Feather moss growth and nutrient content under
upland black spruce [ J]. Pulp and Paper Canada, Technical
Report,1967,503 :1 —38

[17] NAKATSUBO T,UCHIDA M, HORIKOSHI T, et al. Comparative
study of the mass loss rate of moss litter in boreal and subalpine
forests in relation to temperature[ J]. Ecological Research,1997,
12(1) .47 -54

[18] GORNALL J L, JONSDOTTIR I S, WOODIN S J, et al. Arctic
mosses govern below-ground environment and ecosystem processes
[J]. Oecologia,2007 153(4) :931 - 941

[19] HEEFT. 5L 7S R G0 & SR YT 4RSS A0 A i
[D]. ##R: Ui Urt]mj(%,ZOII :18 =35 [ TIAN Weili. The
research that the response of mountain ecosystem bryophytes affect

on global climate [ D]. Chengdu; Sichuan Normal University,



%5

EBERITE . 25 L1 A 25 R GERAR PR ol 2 v ) 2 25 D BB S A —— LA ST Sy £

697

[20]

(21

[

[22]

[23

[

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

2011:18 -35
SEDIA E G,EHRENFELD J G. Differential effects of lichens and
mosses on soil enzyme activity and litter decomposition [ J ].
Biology and Fertility of Soils,2006,43(2) ;177 — 189

NILSSON M C, WARDLE D A. Understory vegetation as a forest
ecosystem driver; evidence from the northern Swedish boreal forest
[J]. Frontiers in Ecology and the Environment,2005,3 (8):
421 -428

BISBEE K E,GOWER S T,NORMAN J M, et al. Environmental
controls on ground cover species composition and productivity in a
boreal black spruce forest[ J]. Oecologia,2001,129 (2) 261 -
270

O’CONNELL K E B, GOWER S T, NOMAN J M. Comparison of
net primary production and light-use dynamics of two boreal black
spruce forest communities [ J]. Ecosystems,2003,6:236 - 247
PECKHAM S D, AHL D E, GOWER S T. Bryophyte cover
estimation in a boreal black spruce forest using airborne lidar and
multispectral sensors[ J]. Remote Sensing of Environment,2009,
113(6) :1127 - 1132

HERMLE S, LAVIGNE M B, BERNIER P Y, et al. Component
respiration , ecosystem respiration and net primary production of a
mature black spruce forest in mnorthern Quebec [ J ]. Tree
Physiology,2010,30(4) :527 - 540

BONA K A,FYLES J] W,SHAW C,et al. Are mosses required to
accurately predict upland black spruce forest Soil Carbon in
National-Scale forest C accounting models? [ J]. Ecosystems,
2013,16(6) :1071 — 1086

ZHENG Xianglin, ZHAO Chuanyan, PENG Shouzhang, et al. Soil
CO, efflux along an elevation gradient in Qinghai spruce forests in
the upper reaches of the Heihe River, northwest China [ J].
Environmental Earth Sciences,2014,71(5) ;2065 -2076

ZEAH R U1 A ST L SE AR ) X R IR S R E R (D] |
W I R 2% ,2012 .27 - 68 [ LI Zuhuang. Studies on moss
flora, geographic distribution and communities in Mt.

(DI

Gongga,
Sichuan Province, China Shanghai; Shanghai Normal
University,2012 ;27 - 68 |

ZAHE, W], T A, A TR SR AT IC R (T]. )P
#7,2011,31(6) :714 = 717[ LI Zuhuang, CAO Tong, YU Jing, et
al. New records of mosses to Sichuan Province, China [ J].
Guihaia,2011,31(6) :714 =717 ]

EHE, B ORIR, bk, S AR LS R SOW S B b B B A W)
FZAREPEDF [T ], A Y25 22 31, 2015,33 (4) 1 466 — 471
[ WANG Tingyang, GUAN Feirong, WANG Qiang, et al. Study on
bryophyte species diversity in different landscapes in Qilian
Mountain[ J]. Plant Science Journal ,2015,33(4) ;466 —471 ]
2Ky, E4h07 XRS5 WVLVE R H L S A P R 2 R
TS T]. A2 24 4R ,2006,17 (2) 192 - 196 [ LI Fenxia,
WANG Youfang,LIU Li, et al. Species diversity of bryophytes in
West Tianmu Mountain of Zhejiang Province[ J]. Chinese Journal
of Applied Ecology,2006,17(2) :192 - 196 ]

SR AR, B B, ISR PG R LN C S AZ AR [ SR A2 3
BRI AR MK SO [T]. B AR BT IR A7 4, 2004, 19 (6)

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

761 - 768 [ ZHANG Yuandong, ZHAO Changming, LIU Shirong.
Woodland hydrological effects of spruce plantations and natural
secondary series in sub-alpine region of western Sichuan [ J].
Journal of Natural Resources,2004,19(6) ;761 —768 |
FHEERT, PNST 55 H B R SRR ik [ ] R3S 2
45,2011, 30 (6): 1265 - 1269 [ TIAN Weili, SUN Shouqin.
Ecological functions of bryophyte: recent research progress [ J].
Chinese Journal of Ecology,2011,30(6) :1265 — 1269 |

TR A AR NI R 5000 L & B A A AR S [T ).
Al B ,2004,29 (3) 22 =25 CHE Zongxi. Study on moss
distribution law in different altitude on North slope of gilian
mountains[ J]. Journal of Gansu Forestry Science and Technology,
2004,29(3) .22 -25]

VTR B S L, AR HOR SR L R M R R B A )
B HAE WA [ ] o E K R4 ,2016 (10) :60 - 64,77 [ LING
Lei, WEI Qiang, CHAI Chunshan,et al. The moss biomass and its
influencing factors of the main forest type of Xinglong mountain in
Gansu province[ J]. Soil and Water Conservation in China, 2016
(10) :60 - 64,77 ]

SWANSON R V, FLANAGAN L B. Environmental regulation of
Carbon dioxide exchange at the forest floor in a boreal black spruce
ecosystem [ J ]. Agricultural and Forest Meteorology, 2001, 108
(3):165 -181

TURETSKY M R, MACK M C, HOLLINGSWORTH T N, et al.
The role of mosses in ecosystem succession and function in Alaska’s
boreal forest [ J]. Canadian Journal of Forest Research,2010,40
(7):1237 - 1264

LIU W,FOX J E D, XU Z. Leaf litter decomposition of canopy
trees ,bamboo and moss in a montane moist evergreen broad-leaved
forest on Ailao Mountain, Yunnan, south-west China [ J ].
Ecological Research,2000,15(4) :435 —447

THORMANN M N,BAYLEY S E,CURRAH R S. Comparison of
decomposition of belowground and aboveground plant litters in
peatlands of boreal Alberta, Canada [ J]. Canadian Journal of
Botany,2001,79(1) :9 -22

XU, INSFEE BIBH. GG i L1 A 25 R e = A B I 75
S REEIASRREL )] i 42,2017 ,35(5) :663 — 668[ LIU Tao,
SUN Shouqin, QIU Yang. Dynamics and differences in the
decomposition of litters from three dominating plants in subalpine
ecosystems in Western Sichuan, China[J]. Mountain Research,
2017,35(5) :663 — 668 |

AN, BERE , B R0 , S5 7 X B S ] MR R 9 ) G A ol AR v
EFRITLERB A [T]. E ¥Rk, 2006,26 (10) : 3286 — 3295
[ZHAO Gufeng, CAI Yan, LUO Yuanyuan, et al. Nutrient
dynamics in litter decomposition in an evergreen broad-leaved forest
forest in East China[ J]. Acta Ecologica Sinica,2006,26 (10) .
3286 —3295 ]

R, TR BRI A, 5. 104 1o LU ARk 28 Bl U4 7 ot A
REWGFEEMRRT]. AT #R,2015,26 (12) .
3602 —3610[ YANG Lin, DENG Changchun, CHEN Yamei, et al.
Relationships between decomposition rate of leaf litter and initial

quality across the alpine timberline ecotone in Western Sichuan,



698 e s % iR 36 %
China[ J]. Chinese Journal of Applied Ecology,2015,26 (12): [49] LAGANIERE J, PARED ,BERGERON Y , et al. The effect of boreal

[43]

[44]

[45]

[46]

[47]

[48]

3602 -3610]

BASILE A, GIORDANO S,LOPEZ-SAEZ J A et al. Antibacterial
of pure
Phytochemistry, 1999 ,52(8) ;1479 — 1482

BRAGAZZA L,SIFFI C,TACUMIN P,et al. Mass loss and nutrient

activity flavonoids  isolated from mosses [ J ].

release during litter decay in peatland: The role of microbial
adaptability to litter chemistry [ J]. Soil Biology & Biochemistry,
2007,39(1) ;257 —267

FENTON N J, BERGERON Y, PARE D. Decomposition rates of
bryophytes in managed boreal forests ; influence of bryophyte species
and forest harvesting[ J]. Plant and Soil ,2010,336 (1/2) ;499 -
508

SUN Shouqin, LIU Tao, WU Yanhong, et al. Ground bryophytes
regulate net soil Carbon efflux: evidence from two subalpine
ecosystems on the East edge of the Tibet Plateau[ J]. Plant and
Soil ,2017,417(1/2) :363 - 375

O’NEILL K P. Role of bryophyte-dominated ecosystems in the
global carbon budget [ M ].
Press,2000 ;344 - 368
AR, 1 SCEE , X 3l , A58, 5 SR A 9 0 0 AR 1 LR T = 42
AREHERP I SN [ D] A2 252440, 2017,37 (5) 1379 - 1390
[ XIE Huanhuan,MA Wenying,ZHAO Chuanyan,et al. Effects of

Cambridge : Cambridge University

litter and moss on soil respiration in a spruce forest in the Qilian
Mountains, Qinghai [ J]. Acta Ecologica Sinica,2017,37 (5):
1379 - 1390 ]

[50]

[51]

[52]

[53]

[54]

forest composition on soil respiration is mediated through variations
in soil temperature and C quality [ J]. Soil Biology &
Biochemistry,2012,53 .18 —27

BELYEA L R. Separating the effects of litter quality and
microenvironment on decomposition rates in a patterned peatland
[J]. Oikos,1996,77.529 - 539

M, TR, EIA], A5 AR (L AUSF 1 = 260 T B a8 =X
KSR A 2 S OB ). 2 452 201737 (8) 12753
2762 WANG Bin, YU Pengtao, WANG Shunli, et al. Effects of
moss layers on the spatial variation in soil moisture in a Picea
crassifolia forest on the north-facing slope of the Qilian Mountains
[J]. Acta Ecologica Sinica,2017,37(8) ;2753 -2762 ]

SUN Shouqin, WANG Genxu, CHANG SCOTT X, et al. Warming
and nitrogen addition effects on bryophytes are species and plant
community specific on the eastern slope of the Tibetan Plateau
[J]. Journal of Vegetation Science,2017,28(1) ;128 - 138
LANG S I, CORNELISSEN J H, SHAVER G R, et al. Arctic
warming on two continents has consistent negative effects on lichen
diversity and mixed effects on bryophyte diversity [ J ]. Global
Change Biology,2011,18(3) :1096 - 1107

WALKER M D, WAHREN C H, HOLLISTER R D, et al. Plant
community responses to experimental warming across the tundra
biome[ J]. Proceedings of the National Academy of Sciences of the

United States of America,2006,103(5) ;1342 - 1346

Ecological Roles of Bryophytes in Carbon Cycling

in Subalpine Ecosystems

— A Case Study in Gongga Mountain, China

LI Andi"? ,SUN Shougin'* ,GUO Lulu'"

(1. Institute of Mountain Hazards and Environment ,Chinese Academy of Sciences ,Chengdu 610014 , China;
2. University of Chinese Academy of Sciences , Beijing 100049 , China; 3. College of Life Science,Sichuan Normal University ,Chengdu 610101 , China)

Abstract: Bryophytes are one of the vegetative communities that dominate the surfaces of alpine and subalpine

ecosystems, and play important roles in both the structure and the functions of these ecosystems. This paper

summarized the research progresses on the functions of bryophytes in carbon cycling in terrestrial ecosystems, and

especially the recent achievements,including vegetation productivity , litterfall decomposition and soil respiration in

subalpine ecosystems in Gongga mountain in the east slope of Qinghai-Tibetan plateau.

Key words: subalpine ecosystem; Mt. Gongga; bryophyte; carbon cycling



